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The Reappearance of Chirocentrodon bleekerianus (Poey) 
in Cuba, with Notes on its Taxonomy and Relationships 


By C. M. BReEDER, Jr. 


SPECIMEN clearly referable to the genus Chirocentrodon was re- 

ceived at the American Museum of Natural History from Mr. Leon 
Mandel, who had collected it about 10 miles from Habana, Cuba, in the 
Rio Cojima about a mile above its mouth, in December, 1941. In the proc- 
ess of identifying the specimen it became apparent that it was impossible to 
distinguish it from Pellona bleekeriana Poey, from Chirocentrodon taeniatus 
Ginther, or from Jlisha caribbaea Meek and Hildebrand, so the following 
study undertaken at the request of the Department of Fishes was carried 
on in the Department of Animal Behavior. 

Table I compares the measurements of these three types and other data 
with the specimen mentioned above, which was accessioned as AMNH No. 
15859. 

The distinctness of C. taeniatus Giinther from C. bleekerianus (Poey) 
has been clouded with considerable confusion, although Fowler (1928) 
synonymized the former without comment. Those who discussed the matter, 
Norman (1923), Jordan and Seal (1926) and Myers (1929), all indicated 
that they doubted the validity of the distinction. Poey, in his original de- 
scription, stated that the dorsal origin was behind that of the anal and that 
the tongue was without teeth, in the following words: 

Los dientes son larguitos y agudos, con un canino superior y dos inferiores, de 
cada lado; los hay en palatinos y pterigideos, mas no en el vomer ni en la lengua, - D, 
15; A. 43; P. 16. - La vertical del ano esta situada 4 media distancia desde la extremidad 


de la mandibula inferior hasta el Angulo de bifurcacién de los lébulos caudales. La 
dorsal empieza tres milimetros mas atras .. . 


Giinther (1868) apparently did not know of Poey’s fish, for it is doubtful 
if he would have named the species as new had that description been at 
hand. Jordan and Seale (1926) evidently examined Poey’s material. They 
gave Poey’s exact measurements, apparently as a free translation, but added 
the number of vertebrae, which he did not mention. New measurements 
probably could not be made, for Rivero (1938) indicated that the specimens 
were in very bad condition. This has been checked by Mr. William 
Schroeder of the Museum of Comparative Zoology who found that they had 
once been dried. Norman (1923), in re-examining Giinther’s types, writes 
of C. bleekerianus, “anal placed behind dorsal” while it is the reverse in 
C. taeniatus. This is not what Poey said, as is indicated in the above quota- 
tion. The distinction between C. taeniatus and C. bleekerianus then would 
seem to depend on the presence or absence of teeth on the tongue. Evidently 
Poey was in error in this for Schroeder, who kindly examined Poey’s speci- 
mens, reports in a personal communication that he was able to find lingual 
teeth. 

The fish which Meek and Hildebrand (1923) called Jlisha caribbaea was 
recognized by both Jordan and Seale (1926) and Myers (1929) as not 
belonging to that genus and by the latter as being a Chirocenirodon. It may 
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be seen from the table that their measurements place it with the present 
species. Although Meek and Hildebrand do not mention canines in their 
description, such are clearly shown in the upper jaw of their illustration, 
which immediately removes it from the genus Jlisha. Their figure compares 
well with the specimen at hand, considering its smaller size, 52 mm., includ- 
ing the distribution of the dots of pigment on the head and along the bases 
of the dorsal and anal, as does their description of the pigmentation. 

The synonomy of the thus monotypic genus Chirocentrodon, as here 
understood, should stand as follows: 


Chirocentrodon Giinther 


Chirocentrodon Giinther, 1868: 463 (C. taeniatus Giinther). 
Medipellona Jordan and Seale, 1926: 417 (Pellona bleekeriana Poey) ; see Myers, 1929: 1. 


Chirocentrodon bleekerianus (Poey) 

Chirocentrodon bleekerianus, Fowler, 1928: 456, Haiti; Myers, 1929: 1. 

Chirocentrodon bleekeriana, Jordan, Evermann and Clark, 1930: 45; Rivero, 1938: 171. 

Chirocentrodon taeniatus Giinther, 1868: 463, Jamaica; Jordan and Evermann, 1896: 
435; Norman, 1923: 21; Beebe and Tee-Van, 1928: 43, Fig., Haiti; Myers, 1929: 
1; Jordan, Evermann and Clark, 1930: 45. 

Chirocentrodon caribbaeus, Myers, 1929: 1, 

Pellona bleekeriana Poey, 1867: 242, Matanzas, Cuba; 1868: 419; 1876: 148; Stahl, 
1883: 79 and 166, Porto Rico. 

Medipellona bleekeriana, Jordan and Seale, 1926: 417. 

Medipellona caribbea, Jordan and Seale, 1926: 418. 

Ilisha bleekeriana, Jordan and Evermann, 1896: 436; Evermann and Marsh, 1902: 86, 
Porto Rico; Nichols, 1929: 204. 

Ilisha caribbaea Meek and Hildebrand, 1923: 191, Pl. X, fig. 1, Porto Bello, Panama; 
Jordan, Evermann and Clark, 1930: 45. 


This fish was placed in the Clupeidae (Group Clupeina) by Giinther and 
apparently named for its resemblance to Chirocentrus, for which he recog- 
nized the full family Chirocentridae following Cuvier and Valenciennes 
(1828). It has since been questionably considered along with the En- 
graulidae by Jordan and Seale for which they established the genus Medipel- 
lona, That they were uncertain of the proper systematic position of the fish 
is clearly indicated by their following remark. “Its short deep jaw and wide 
maxillary, projecting under jaw, and broad, thin, short snout with its deep 
notch is not at all like the engraulids. The arrangement of the fins, however, 
and the teeth, also the presence of the lateral silvery stripe indicates a close 
relationship to that group, and the junior author believes that Medipellona 
is as closely related to the Engraulidae as to Ilisha in which genus it has 
been placed by Jordan and Evermann. In the judgment of the senior 
author, its relationships are on the whole nearer Ilisha, a matter worthy 
of investigation as perhaps indicating the point of union of the Clupedidae 
and Engraulidae.” In the material at hand there is no clear evidence of a 
silvery lateral stripe and it is doubted whether the above quoted authors 
correctly interpreted the very imperfect material which they had available. 

Weber and DeBeaufort (1913) separate the Chirocentrinae from the 
Clupeinae, with long anals, as follows: 
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Chirocentrinae—No abdominal scutes. (Belly sharp, canine teeth, scales very small). 
Clupeinae—Keeled abdominal scutes. (Anal fin very long, with more than 30 rays, 
ventrals small or absent, lower jaw prominent). 


Hardenberg (1950) gives statistical details of measurements of Chirocentrus, 
which indicates a considerable similarity to Chirocentrodon in regard to 
various metrical details. The only character separating Chirocentrodon from 
Chirocentrus in the key above noted is the possession of ventral scutes by 
the former as against a sharp belly by the latter. The other items given 
under the long analed Clupeinae apply equally well to the Chirocentrinae. 
Chirocentrodon agrees with the Chirocentrinae in the possession of canines, 
a character not properly belonging to the Clupeinae, but disagrees with the 
above definition of it in possessing strong abdominal scutes and in the evident 
possession of comparatively large scales, as based on the size of the ventral 
scutes. The scales are apparently so exceedingly deciduous that no one has 
seen any and we know nothing directly of their absolute size, although 
Fowler (1928) counted “about 33” scale pockets. It may well be that the 
size of the scales alone accounts for the apparent difference between merely 
a sharp belly and one with scutes, which would make this difference purely 
a quantitative one, and which, in any case, cannot be considered a very 
trenchant difference. 

Gregory (1933), in discussing the relationships of the chirocentrids, all 
of which are fossil except Chirocentrus, mentions ‘‘a large mallet-like process 
of the palatine” which overlaps the maxilla. He writes, “This character is 
emphasized in the existing Chirocentrus ...’ Otherwise Ridewood (1904) 
has shown that the skull of Chirocentrus is in many ways clupeid in type. 
Woodward (1911) states that a pit in the side of the otic region common 
to the Clupeinae is not present in Chirocentrus. 

The genus Chirocentrodon as represented by the present specimen and 
the material of Beebe and Tee-Van, which they kindly made available, 
shows marked resemblances to a preserved specimen of Chirocentrus of the 
American Museum of Natural History as well as to the skull figure of that 
genus in Ridewood (1904) and Gregory (1933). The ‘“‘mallet-like process” 
of the palatine is present in similar form and the otic region is like that of 
Chirocentrus as compared with Clupea. Except for the smaller scales and 
the more elongate body of Chirocentrus our material is very like that genus. 
In one specimen of the Beebe and Tee-Van material there are ten prominent 
pyloric caecae and the intestine shows weak transverse ridges which tend to 
form irregular spirals and the air bladder is simple. Chirocentrus is reported 
by Fowler (1941) to have no pyloric caeca, to show a prominent intestinal 
spiral ridge and to have a cellular air bladder. Norman (1923) separates 
Ilisha from Chirocentrodon in part by the non-adherence of the praemaxillary 
to the maxillary in the former. In respect to this the present material re- 
sembles the latter. 

There is at least equal validity to an assumption that Chirocentrus and 
Chirocentrodon are closely related, on a basis of skull and dental characters 
and general conformation, as there is to the assumption that they are con- 
vergencies. If the subfamily Chirocentrinae is to be recognized we can see 
no reason for excluding Chirocentrodon from it, on a basis of larger scales 


—— 
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and the accompanying abdominal scutes, in favor of placing it in one of the 
other subfamilies which all show even greater differences. As is evidenced 
by the peregrinations of this genus in the literature it is clear that the 
affinities within the Clupeidae are complicated and confused and the present 
subfamilial divisions evidently more or less arbitrary. It would appear that 
an extension of the Chirocentrinae to include Chirocentrodon would make 
the Chirocentrinae as natural and easily defined as most of the subfamilies 
currently recognized. 


<P 


Fig. 1. Head of Chirocentrodon bleekerianus (Poey). AMNH No. 15859. The 
great depth of mandible is indicated by the dotted continuation of its upper profile. 
Drawn by Mr. Don Marcy. 


Although this species is sufficiently common to find its way occasionally 
into the fish market at Port-au-Prince, Haiti, according to Beebe and Tee- 
Van (1928), the present specimen is apparently the only additional record 
from Cuba since the original material of Poey. In addition to the taxonomic 
items discussed herewith it would be unexpected, on an ecological basis, to 
find fishes of this type, in an oceanic region, breaking up into endemic 
insular forms (a comment contributed by Mr. J. T. Nichols). 

There are only two figures of this species to be found in the literature. 
One is a simple outline in Beebe and Tee-Van (1928), and the other in 
Meek and Hildebrand (1923) does not emphasize the peculiarities of the 
head and dentition. For this reason Figure 1 has been prepared to show 
these details. It also shows that in this particular specimen there are three 
canines in the upper jaw on one side as compared with the two usually men- 
tioned. Evidently there is considerable variation in this respect, which is 
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probably due in part, at least, to relatively easy loss of these long and 
slender teeth. 
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The Spring Migration of the Common White Sucker, 
Catostomus c. commersonnii (Lacépéde), in Skaneateles 


Lake Inlet, New York 


By Epwarp C. RANey and Dwicut A. WEBSTER 


BSERVATIONS over several years have shown that most streams which 

enter the Finger Lakes in central New York are visited annually by a 
run of large common suckers, Catostomus c. commersonnii (Lacépéde). At 
this time suckers are taken by angling and by spearing. This is especially 
true of the lake suckers which reach a large size (see Table III). They are 
an important local food fish and might be utilized to a greater extent during 
the next few years. Much of the information to be presented below may be 
useful in connection with the pond culture of the muskalonge, Esox mas- 
quinongy. Here the problem involves supplying an abundance of living for- 
age fishes of varying sizes for the young muskalonge after they have eaten 
the available stock of Daphnia and similar small animals. Suckers may be 
stripped, the eggs incubated in jars, and the young raised in small ponds 
until they are of the desired length. If eggs are obtained several times during 
the sucker run, a plentiful supply of all sizes of suckers would result. 

A number of incidental notes on these migrations in New York State 
waters have appeared in the literature. Surface (1899: 241) observed the 
run to last from the last of March to the middle of May in Cayuga Lake 
Inlet. In Beebe Lake, at Ithaca, Stewart (1927: 150) found that the 
spawning season lasted approximately one month, and ended on May 25. 
Greeley and Bishop (1932: 81) report a spawning run as early as April 
13 to 15 in Fish Creek at Pope’s Mills. Greeley (1930: 77) also found them 
breeding as late as June 17 in Stacy Brook, a tributary of Lake Champlain. 
The most complete studies on migrating suckers are those by Dence (1937 
and 1940) on the dwarf white sucker, Catostomus commersonnii utawana 
Mather. Mather (1886), Kendall and Dence (1929: 287), Greeley and 
Greene (1931: 84), Greeley and Bishop (1932: 81), and Greeley (1934: 
101) have noted that the dwarf subspecies, wtawana, spawns later than the 
common white sucker where they occur at the same locality in the Adiron- 
dack Mountains. Migrations of wfawana usually occur in June. In Michi- 
gan some interesting data on sucker migration were obtained by Shetter 
(1938: 335). A two-way fish trap was operated continuously over one calen- 
dar year (1937) in Canada Creek, Presque Isle County. He found that 
the greatest number of suckers taken in April and May were moving down- 
stream, possibly out of small lakes to spawning grounds. He also found a 
considerable number of suckers moving both upstream and downstream 
during September and October. 

During the spring of 1939 an attempt was made to obtain a picture 
of the sucker migration in Skaneateles Lake Inlet. This was possible since 
a weir had been installed in connection with research on the rainbow trout, 
Salmo gairdnerii, by Dr. H. John Rayner, of the Laboratory of Limnology 
and Fisheries, Cornell University. The sucker studies covered a general 
description of the main characteristics of the run, and included the length 
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and peak of the migration; the size, age, and sex ratio of the suckers in the 
run; and the loss in weight of males and females. Studies were also made 
on growth rate, fecundity, and the length of the incubation period. 

The inlet of Skaneateles Lake is a small stream which enters at the 
south end about 5 miles north of Scott, in Cayuga County, New York. This 
stream is about 7 miles long and descends rather rapidly throughout most 
of its length. It varies from 10 to 15 feet in width and consists of shallow 
riffles alternating with pools which are up to 8 feet in depth. During 
April and May the flow varies from approximately 50 to 100 cubic feet per 
second. However, it fluctuates considerably and is subject to sudden rises 
due to melting snow and local showers. The water is whiie and is usually 
clear. A weir was placed across the inlet in 1939 and 1941 by Dr. Rayner, 
to whom we are indebted for assistance in the field during the 1939 season, 
as well as for the use of notes on the migration in 1941. No studies were 
made in 1940. 

MIGRATION (1939 AND, 1941) 

Repeated observations indicated that the major part of the migration, 
which occurred during any 24-hour period, took place at night. It started 
at dusk and continued with greatest intensity up until 10 or 11 p.m. At this 
time, especially during the peak of the run, suitable riffles seldom lacked 
spawning groups. The breeding act differed in no notable respect from that 
of the common suckers in Michigan as described by Reighard (1920). Dur- 
ing the day the suckers usually remained in the deeper pools although some 
spawning took place. 

Some of the first suckers of the run go upstream approximately 4 miles 
to semi-impassable obstructions. However, during late April and May many 
suckers go no further upstream than the first few hundred yards of riffles 
above the lake. Some of the suckers were observed spawning where they 
had stopped immediately below the weir. This area was seined regularly and 
these suckers were added to the record of those taken in the weir trap. 
These data are recorded in Table I. It was impossible, under the existing 
conditions, to secure data on the total run, but observations indicated that 
the main features of the run corresponded to the records presented. 

In 1939, the spawning run extended over a period of about seven weeks, 
or from April 11 to June 2. An occasional sucker was seen below the weir 
during the period between April 11 and April 18. The main run began on 
April 19 (Table I) when the water temperature had reached 45° F. (12 
noon). When the water temperature decreased suddenly, a marked falling 
off in the number of suckers moving upstream was noted. The peak of the 
migration was reached in the last week in April. After this a gradual de- 
crease was noted until June 2 when extending collecting over a considerable 
area revealed only six adult suckers. The females were spent and while 
some males were ripe, they were in poor condition. 

Of a total of 412 upstream suckers examined, 215 were males and 197 
were females. Applying the chi-square test, the sex ratios (the total, or 
any one collection on a given date) are not significantly different from a 
50-50 ratio. These findings are in accord with those of Spoor (1938: 499) 
on suckers from Muskellunge Lake, Wisconsin. Dence (1940: 226) gives 
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data in which there is a significantly greater number of males (2848) over 
females (1125) during the spawning run of Catostomus commersonnii uta- 


wana in 1938 and 1939. 


TABLE [ 


UpsTREAM SUCKERS TAKEN IN AND BELOW THE WEIR AT SKANEATELES LAKE INLET 


DURING THE SPRING oF 19391 


Total number 


Date of suckers Number of 
captured males 

April 19 16 7 
April 24 13 6 
April 25 51 32 
April 26 24 16 
April 27 73 34 
May 1 26 13 
May 4 45 17 
May 5 14 9 
May 7 34 19 
May 8 30 17 
May 11 25 16 
May 12 15 6 
May 19 12 6 
May 20 20 10 
May 23 14 7 

Total 412 215 


1A few suckers not recorded here were observed moving upstream as early 
as June 2. 
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Fig. 1. Length-frequency distribution of 365 common suckers taken on their up- 


stream migration in Skaneateles Lake Inlet during the spring of 19: 


The length-frequency distribution of 365 upstream 


39. 


suckers on which 


complete data are available from the 1939 migration is shown in Figure 1. 
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The possible interpretation of the modes which appear on the curve of the 
females are discussed below under the section on growth. 

In 1941 a weir was placed again in Skaneateles Inlet by Dr. Rayner 
and was attended constantly by employees of the New York State Con- 
servation Department during the period from April 1 to 22. A summary of 
the data which includes only those suckers which came up into the trap is 
given in Table II. The first suckers came up into the trap on April 10 after 
the water temperature (12 noon) had risen from 42° to 54° F. in a period 
of five days. Part of the south end of the lake was still covered with ice 
when the migration started. A peak was reached on April 15. The number 
decreased gradually until April 22, when the weir was removed. No further 
observations were made in late April or May and thus our knowledge of 
the migration during this period is incomplete. 


TABLE IT 
Common SucKERS CAPTURED IN THE UPSTREAM WEIR TRAP IN SKANEATELES 
Lake Inter DuriNG THE Sprinc oF 19411 


Number of 
Date Total number marked suckers 

of suckers recovered 
April 10 1 0 
11 3 0 
12 14 0 
13 0 0 
14 0 0 
15 118 11 
16 88 5 
17 62 0 
18 49 6 
19 14 1 
20 18 0 
21 6 0 
Total 23 

1The weir was in operation from April 1 to April 22. The marked fish recovered were fin-clipped 
in the spring of 1939, 


MARKED SUCKERS 

During the period April 19 to May 8, 1939, a total of 314 upstream 
suckers were marked. Either the right or left pectoral or pelvic fin was 
removed. No downstream trap was placed in the weir until May 8. By 
May 11, 63 out of the 314, or about 20 per cent, of the suckers which had 
been clipped had moved downstream. Consistent records of these fin-clipped 
suckers which moved downstream were not kept after May 11. A few 
isolated records where complete data are available are given below. One 
ripe female was marked with a numbered celluloid disk attached through 
the base of the tail when passing through the weir on the way upstream on 
May 17. This fish in spent condition was taken two days later in the down- 
stream trap. The only fish in which the left pectoral was clipped went up- 
stream on May 7, 1939. It passed downstream on May 19, 1939, and was 
captured again on the way upstream on April 15, 1942. One downstream 
sucker marked at the weir at noon on May 19, 1939, was recaptured at 
10 P.M. in a gill net set in the lake near the mouth of the inlet a distance 
of about one-half mile. In 1941, 23 of the 314 suckers clipped in 1939 were 
recovered when moving upstream on April 15-19 (see Table II). Dence 
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(1940: 229), by using the fin-clip method, noted a definite tendency of 
Catostomus commersonnii utawana to return annually to the same spawning 
stream. 
Loss or WEIGHT 

From the information available it is possible to obtain an estimate of 
the loss in weight and the length-weight relationship between up- and down- 
stream fish of both sexes. A random sample of 100 specimens was taken 
from the available data and arranged in the following groups: 25 upstream 
green females, 25 downstream spent females, 25 upstream males, and 25 
downstream males. In the male suckers it was virtually impossible to 
determine the relative degree of sexual ripeness, since semen usually flowed 
freely in both up-and down-stream migrants, and external appearances could 
not be consistently relied upon. Thus the criterion used in taking the sam- 
ple of males involved only direction of movement. The spent condition 
could usually be determined easily in the females. 


TABLE ITI 
Totrat LenctuH In INcHES AND WEIGHT In OUNCES oF Four SERIES oF MALE AND FEMALE 
ComMoN SucCKERS TAKEN AT RANDOM FROM THE AVAILABLE DATA ON THE 
SPAWNING RUN IN SKANEATELES LAKE INLET IN THE SPRING OF 1939 


Males Females 

Upstream Downstream Upstream Downstream 
Length Weight Length Weight Length Weight Length Weight 
16.50 29.0 17.00 32.5 20.25 62.0 17.00 27.5 
15.50 30.5 16.50 29.0 18.50 55.0 16.50 29.0 
15.75 24.5 15.00 22.5 17.25 41.0 18.75 40.0 
17.50 33.0 16.75 32.0 19.25 47.0 18.50 39.5 
16.00 ry ae 16.50 26.0 18.25 48.0 18.00 32.0 
16.50 27.0 15.25 21.0 18.25 52.0 19.00 41.0 
16.50 28.0 17.00 30.5 19.00 56.0 18.50 35.0 
14,25 20.5 15.75 28.0 16.25 28.0 19.25 43.0 
17.25 48.0 je 27.5 19.50 56.0 18.50 37.0 
15.00 24.5 16.00 26.0 18.00 46.0 17.50 32.0 
16.75 31.5 15.50 22.0 19.00 56.0 17.75 33.0 
16.25 30.0 17.25 30.5 20.25 59.0 17.75 33.0 
16.00 27.0 17.50 36.5 16.25 33.0 17.75 32.0 
14.50 23.5 16.75 31.5 18.50 45.0 18.25 36.5 
16.25 25.5 16.75 30.0 17.00 38.0 17.25 35.5 
16.00 25.0 16.75 30.0 16.50 34.5 15.00 23.0 
16.50 30.0 16.00 26.0 20.00 60.0 17.25 33.0 
16.75 36.0 17.00 26.0 17.50 41.5 17.25 32.0 
15.50 27.0 16.50 28.0 20.25 60.0 18.25 38.5 
17.50 34.0 17.75 34.0 19.00 56.5 18.50 41.5 
16.25 28.5 15.75 28.0 18.00 52.5 17.75 34.0 
16.50 27.0 17.50 34.0 18.25 48.0 17.00 32.5 
16.25 28.5 16.25 ate 17.50 39.5 18.00 34.0 
16.00 34.0 16.00 29.0 19.75 §2.5 19.25 39.0 
16.75 32.0 15.50 25.0 20.25 59.5 16.25 26.5 
Mean 
16.2 29.3 16.4 28.5 18.5 45.1 17.8 34.4 


Inspection of the mean weights and lengths presented in Table III indi- 
cates an appreciable decrease in the weight between up- and down-stream 
females, the loss in weight amounting to about 20 to 25 per cent of the 
weight of upstream females. However, the decrease in weight of the males 
is so slight that statistical methods are necessary to judge significance. The 
data were transformed to logarithms (Buchanan-Wollaston, 1936), the re- 
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gressions were calculated, and the mean differences of weights and lengths 
were tested according to procedures in Snedecor (1940). The decrease in 
weight of the downstream males was found to be non-significant (F = 0.5). 
As was apparent from the data (Table III), the decrease in weight of females 
is highly significant (F = 7.5). There is no significant difference between 
the mean lengths of upstream and downstream fish. 
The weight-length relationship of the four groups of suckers is best 
shown by the regression equation, 
E=>=bxX-+a 

where “b,” the regression coefficient, describes the slope of the line and 
‘‘a” fixes the Y-intercept. The regressions following were calculated on the 
logarithmic transformation of the data: 

Upstream males E = 2.4224 — 1.4678 

Downstream males E = 2.5914 — 1.6962 

Upstream (green) females E== 2.2303 — 1.1404 

Downstream (spent) females E == 2.5070 — 1.6004 


FEMALE MALE 
1.6 1.8 
UPSTREAM 
1.7 
DOWNSTREAM 
= UPSTREAM 
DOWNSTREAM 
re) 
14) 4 14 
12 3 14 12 13 4 
LOG LENGTH LOG LENGTH 


Fig. 2. Length-weight regressions of up- and downstream male and female suckers 
determined from the data in Table III. The loss in weight of the downstream females is 
significant; there is no difference in up- and downstream males. The mean is indi- 
cated by +. 


These equations are graphically shown in Figure 2. The regression coef- 
ficients of up- and down-stream males or females do not differ significantly, 
and the difference in “a” between up- and down-stream females has already 
been pointed out. 


) 

| 

} 

} 


E. C. Raney, CATOSTOMUS C. COMMERSONNII 145 


GROWTH 
To obtain an idea of the age composition of the 1939 run of suckers, the 
scales from a sample of 123 upstream fish were examined. No experimental 
work was carried out to check the validity of the criteria used in determining 
the age. Consequently the ages assigned to the various specimens are relia- 
ble only if it is assumed that standards involved in judging the age of 
better known species are equally applicable here. No back calculations were 
attempted. All growth data presented are based upon observed total lengths 


measured in the field at the time of capture. 
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AGE IN YEARS 

Fig. 3. Growth curve of the common sucker based on a sample of 123 adults taken 
during the upstream migration during the spring of 1939. The plotted points mark the 
mean length of each age group. No data were available where the theoretical curve is 
indicated by a dotted line. 

The position of the first annulus was usually difficult to determine. It 
was located relatively close to the focus of the scale and was usually poorly 
defined. Scales of yearling specimens seined from the lake showed similar 
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indefinite characteristics in the first annulus. Occasionally the occurrence 
of several marks near the scale margin which could not always be interpreted 
as annuli made an age assignment unreliable or impossible. Since the last 
annulus was located well in from the margin of the scale in most of the 
specimens, it was assumed that the annulus denoting the termination of the 
past growing season was yet to be laid down. In these specimens, the mar- 
gin of the scale was considered as an annulus. In nine of the scales examined, 
an annulus was forming or was already established on the scale margin. 

If the age determinations are correct, the females about 18 inches long 
at the mode of the frequency distribution (Fig. 1) were five and six years 
old. The apparent rise in frequency at 16 and at 19 inches, which corre- 
sponds to females four and seven years old, respectively, may or may not 
be significant. In the males, the mode at about 16 inches is also composed 
largely of fish five and six years old. It appears, then, that this run of 
suckers was made up largely of fish which had completed their fourth and 
fifth growth periods. The difference between mean total lengths of males 
and females is, of course, highly significant (F == 6.8) when judged by the 
method previously mentioned. A considerable difference in growth between 
sexes is apparent (Fig. 3). 

If the relative position of the annuli are a good estimate of the previous 
growth periods, then more detailed studies will probably show considerable 
change in growth rate. The position of the first annulus, as well as observa- 
tions on young suckers, indicate that growth during the first summer is 
slow. Inspection of Figure 3 indicates that rapid growth must occur if 
mean lengths of from 14 to 16 inches are to be attained at the completion 
of the fourth growing season. It appears that this rapid growth takes place 
in the second, third and fourth growing seasons. The position of the annuli 
in many scales bears this out. From the observed data plotted in Figure 3, 
it is apparent that the growth increment after the fourth annulus is com- 
paratively slight. 

Some of our findings on growth rate are at variance with those of Spoor 
(1938) who made an intensive study of the common sucker in Muskellunge 
Lake, Wisconsin. However, there are some unsolved problems concerning 
the systematic status of suckers now included under the subspecies com- 
mersonnii. Future study may prove that they are at least subspecific dif- 
ferences, as suggested by Greeley (1938: 63). Furthermore, Fowler (1912: 
474) has reported and we have observed the tremendous variation in the 
growth of suckers in different habitats near the same locality. For example, 
in some of the upland streams in central New York the common sucker 
matures at a length of, and seldom exceeds, 6 to 9 inches. The lake suckers 
in the same area mature at least twice this size. Further studies of the 
growth of suckers from different places are in order. 


FECUNDITY 


All egg counts were made on specimens hardened in formalin and pre- 
served in alcohol. Some suckers were known to have lost a few eggs at the 
time of preservation, and this contributes to the variability of the estimates. 
A determination of the total number of eggs carried by each fish was made 
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by the volumetric method. The entire ovary was dissected out and its 
volume determined by displacement. Then a 10 cc. sample of the ovary was 
taken. This sample was composed of fragments taken haphazardly from 
the anterior, middle, and posterior sections of both lobes of the gonad. The 
number of eggs in the sample was determined by actual count, and the total 
number of eggs calculated by simple proportion. This method was con- 
sidered appropriate for securing the information desired in this study, but 
would need considerable refinement where more extended and precise in- 
formation was desired. 

In eight females ranging from 16 to 21 inches in total length, the 
estimated total number of eggs per female ranged from about 20,000 to 
50,000 (Table IV). 

TABLE IV 
FecuNnpITty oF E1icHtT FEMALE COMMON SUCKERS FROM SKANEATELES LAKE INLET 


Total no. 

Total Weight Total Number of of eggs 
length in in volume of eggs per (nearest Remarks 

inches ounces ovary (cc.) ce. hundred) 
20.75 66.5 255 163.0 41,600 Few eggs lost 1 
19,00 63.5 327 146.3 47,800 Ovary intact 
19.00 52.0 236 155.2 36,600 Ovary intact 
18.50 53.0 220 164.3 36,100 Few eggs lost 1 
17.75 46.5 195 136.8 26,700 Few eggs lost 1 
17.75 45.5 170 165.3 28,100 Few eggs lost * 
17.50 38.5 165 184.5 30,400 Ovary intact 
16.00 32.5 150 145.4 21,800 Ovary intact 


1 None of these females had spawned. The loss of eggs which is noted above under remarks occurred 
when they were handled just prior to preservation. 


INCUBATION PERIOD 

Suckers from Skaneateles Inlet were stripped and the eggs fertilized by 
the dry method. They were incubated at five temperatures in connection 
with other experimental work. A constant temperature apparatus at the 
Cornell University Insectary was used, and the eggs were held in shallow 
pans. About 1000 eggs were kept at each of the following temperatures: 
40°, 50°, 60°, 65°, 70° F. The average variation at each temperature 
was about 1° F. The water in each pan was changed daily. The results 
are recorded in Table V. 

TABLE V 
Tue IncusBATION PERIop or THE Eccs oF THE COMMON SUCKER AS DETERMINED UNDER 
ARTIFICIAL CONDITIONS WITH CONSTANT TEMPERATURE APPARATUS 


Incubation 
Temperature °F, period (days) Remarks 
70 4 High mortality 
65 5 Slight mortality 
60 7 Slight mortality 
50 (7+) Killed by sudden rise 
in temperature 
40 (14+-) None hatched at this 


time; many dead eggs 


Several thousand eggs placed in wire baskets in troughs of running water 
at the Cornell University Experimental Fish Hatchery hatched in six to 
seven days in water varying from 57° to 68° F. The mortality was low. 
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Observations on the Number of Eggs and Feeding Habits 
of the Cisco (Leucichthys artedi) in Swains Lake, 
Jackson County, Michigan 


By C. J. D. Brown and J. W. Morrett 


we attempting to determine the abundance of cisco in Swains 

Lake in 1939, the writers secured a number of specimens for stomach 
examinations and egg counts. Conservation officials first noted spawning 
activity of ciscoes in Swains Lake about December 1, and on December 5 
they made a collection of about 50 fish by means of gill nets. An examination 
of a dozen specimens from this collection showed the females to be mostly 
“green,” i.e., they had not started to spawn. A collection of 87 fish made 
by us between 7 and 9 p.m. on December 14 contained no males and only 
9 females which had not already begun to spawn. Ovaries were saved from 
these 9 females for egg counts. Age and sex determinations were made on 
84 of the 87 ciscoes collected. Three were omitted because of poor scale 
samples. Stomachs were examined from all 87 fish plus 4 others taken from 
Browns Lake about the same time. 

Swains Lake is fairly well representative of certain small southern Michi- 
gan lakes which consistently support populations of ciscoes. It has a surface 
area of 70 acres and a maximum depth of 64 feet. Marked thermal and 
chemical stratification exists during the height of the summer period without 
a critical reduction in the dissolved oxygen in and immediately below the 
thermocline. Water suitable for cold-water fish is therefore available at all 
seasons. Browns Lake is located nearby and, although it has not been care- 
fully studied, appears to have characteristics similar to those of Swains Lake. 

The surface-water temperature in the late afternoon of December 14, 
1939, was practically at the freezing point and thin ice had begun to form 
near shore. Numerous ciscoes were observed to break water during the early 
evening when as many as a dozen disturbances were seen at one time. There 
was no concentration of these fish. Approximately as many were seen over 
deep water as were observed over the shallows. By 9 p.m. (at the time the 
gill nets were lifted) the lake had frozen completely over and ice remained 
on the lake until the following spring “break-up.” 

Examination of the ciscoes collected indicates that spawning was about 
at its height. None of the specimens were completely spent and most of 
the females had just begun egg deposition. It would seem safe to assume, 
although no subsequent check was made, that spawning may have continued 
for a period of at least several days after the ice had formed. 

Our sample contained 28 males and 56 females (sex ratio of 1:2). This 
ratio persisted quite consistently in the different age groups (Table I). 
These data conform to the findings of Hile (1936) on Wisconsin ciscoes, in 
which he reported a preponderance of females in the older fish. It does not 
agree with the ratio given by Cahn (1927) however, who reported a majority 
of males. His collections were larger than ours and contained both young 
and old fish, which fact may account for the difference. 


1 Contribution from the Institute for Fisheries Research, Michigan Department of Conservation. 
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TABLE I 
Tue AGE, SEx RATIO, AND SIZE OF CISCO FROM SWAINS LAKE 
Average Average Average Average 
Age Number of totallength weight Number of totallength weight 

males (inches) (pounds) females (inches) (pounds) 
IV 4 1 15.0 1.38 
V 8 15.8 1.40 14 15.6 152 
VI 15.8 1.43 17 1.59 
VII 9 16.0 1.34 19 15.8 1.54 
IX 3 16.2 1.58 
xX 1 16.9 1.75 


Ciscoes taken in Swains Lake had an age range of 4-10 years inclusive 
(number of annuli) with age-groups V, VI, and VII accounting for 85.7 per 
cent of the entire sample. There was less than 2 inches difference in the 
lengths of the smallest and largest fish and no great variation in the average 
weights of the youngest and oldest fish. 

Actual egg counts made on 9 females are given in Table II. These fish 


TABLE II 
Weicuts, Lenctus, S1z—E oF OVARIES AND NUMBER OF Eccs For NINE FEMALE CISCOES: 
AVERAGES AT Bottom 


Standard Totallength Total weight Weight of Number 

length (mm.) —_ (inches) (pounds) ovaries (grams) of eggs Age 
318 15.25 1.48 128.2 23,272 IX 
327 15.50 1.65 193.0 30,967 V 
331 15.37 1.62 152.8 28,243 V 
333 15.50 1.75 174.2 33,641 VI 
336 15.67 1.72 178.5 32,505 V 
336 15.87 1.86 201.5 35,457 V 
340 15.87 1.80 181.7 Si,2¢2 VI 
343 16.25 1.77 153.7 24,795 VII 
343 16.25 1,79 182.9 26,804 VIII 
334 15.72 By 4 171.83 30,328 


averaged 30,328 eggs; the largest individual count was 37,272 and the small- 
est was 23,272. Apparently no correlation exists between the size or age 
of the fish and the number of eggs produced, although 9 fish are not adequate 
to give significant information on this point. Stone (1938) made estimated 
counts of cisco eggs by a volumetric method and found a significant correla- 
tion between the number of eggs and the length, weight and age of the fish. 
He recognized considerable variation within any age or size group, however. 

The usual method of estimating the number of eggs by weighing and 
counting small samples was tested on 3 fish. Comparisons were made between 
the results from partial and total counts (Table III). Samples were taken 
at random after the ovaries had been broken up and the eggs well mixed. 

According to these few data the 5 gram samples were nearly as accurate 
(error 6.7 per cent) as the 70 gram samples (error 5.4 per cent). This 
method compares favorably with the volumetric method of Stone (1938) 
who reported an average error of 5.1 per cent. 

Stomach examinations were made on a total of 91 ciscoes, 87 from 
Swains Lake and 4 from Browns Lake. Although most of the fish in Swains 
Lake were feeding to some degree, only 8 actually had full stomachs. This 
scarcity of food in the stomachs may be explained by the fact that most 
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TABLE III 


COMPARION BETWEEN EsTIMATED NUMBERS OF Eccs, CALCULATED FROM 
PARTIAL COUNTS AND THE ToTAL CouNTs FOR THREE CISCOES 


Total weight of Weight of Estimated Actual Per cent 
ovaries (grams) sample (grams)number of eggs number of eggs error 
154.65 5 31,023 28,243 + 9.8 

5 28,425 28,243 + 0.6 

5 28,138 28,243 — 04 

70 29,663 28,243 + 5.0 

70 26,617 28,243 sa 

193.52 10 34,358 30,967 -+-10.9 

10 29,848 30,967 — 3.6 

50 30,643 30,967 — 1.0 

173.0 5 39,341 32,505 +21.0 

5 31,451 32,505 — 3.2 

5 34,254 32,505 

70 30,658 32,505 — 57 


of these fish were spawning. The 4 fish from Browns Lake, on the other 
hand, were completely spent and all had full stomachs. A summary of the 
results of the stomach examinations is given in Table IV. The numbers of 
organisms present are estimates based on partial counts. 


TABLE IV 


SUMMARY OF STOMACH ANALYSIS OF 87 CISCOES FROM SWAINS LAKE 
AND 4 FROM Browns LAKE 


Number of plankters Number of 

in stomachs stomachs 
0 5 
1-10 47 
11-100 22 
101-—1,000 5 
1,001-5,000 2 
5,001—10,000 3 
10,001-—20,000 7 


An analysis of the contents of the 12 full stomachs is shown in Table V. 


TABLE V 


ANALYSIS OF 12 Cisco Stomacus 
Swatns LAKE 


Total volume (c.c.) by Number of organisms 
water displacement Daphnia Diaptomus Miscellaneous Total number 
34.2 13,954 205 Cisco eggs 14,159 
27.6 19,278 980 de 20,258 
27.3 11,630 600 ae 12,230 
26.2 15,144 550 ~ 15,694 
25.1 15,831 627 on 16,440 
25.8 10,036 387 a 10,423 
18.3 3,650 64 ie 3,714 
18.0 2,412 180 oa 2,592 
Browns LAKE 
Total volume (c.c.) by Number of organisms 
water displacement Daphnia Diaptomus Rotifera Total number 
16.9 6,160 110 135 6,405 
32.0 11,776 112 128 12,016 
34.6 8,685 484 242 9,411 


14.8 6,949 22 37 7,008 
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Daphnia, Diaptomus, and rotifers made up the great bulk of the stomach 
contents. Such miscellaneous items as cisco eggs, Corethra larvae and 
dragonfly nymphs were found in the stomachs of 6 fish. The staple items 
of the diet are practically the same as those reported by Stone (1938), 
Cahn (1927), Clemens and Bigelow (1922) and Langford (1938). Tape- 
worms of an unknown species were present in the stomachs of 44.4 per cent 
of the fish studied. 
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A New Race of Ninia from Mexico 


By Hosart M. SmituH 


SNAKE of the colubrid genus Ninia from the mountains of northeast- 
ern Hidalgo, Mexico, closely resembles a foothill species, diademata. 
The latter, with the exception of a specimen from Zacualtipan, Hidalgo, has 
not been recorded from north of the vicinity of Jalapa, Veracruz, nor from 
zones higher than the humid foothill areas of which it is a typical inhabitant. 
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Since the town of Durango is at an elevation of about 8000 feet, and is 
on the leeward side of a coastal range in a somewhat dry, rugged area over- 
grown by scrubby evergreens, it is not surprising that the specimen from 
that locality, though resembling diademata, should represent an unnamed 
race. It is gratifying to learn that the specimen mentioned above and re- 
corded by Cope (1887: 74) and Dunn (1935: 12) from a nearby locality, 
Zacualtipan, also belongs here. The definition of this race adds another 
to the distinctive fauna of the Hidalgan Province (cf. Smith, 1940: 100, 
map; and Taylor, 1941: 112-113). 


Ninia diademata plorator,’ subsp. nov. 


Typr.—E. H. Taylor—H. M. Smith Coll. No. 23557, male, from Du- 
rango, Hidalgo, collected by Edward H. Taylor. 


PARATYPE.—Academy of Natural Sciences of Philadelphia No. 14757, 
male, from Zacualtipan, Hidalgo, collected by Bernad. 

Dracnosis.—A WNinia with 18 scale rows; caudals 85 to 89, ventrals 
123 to 125 in two males; black above, with a yellow collar; yellow below 
with a midventral series of black spots and a continuous median subcaudal 
dark line; similar to d. diademata except ventrals fewer (136 to 156 in lat- 
ter), and perhaps fewer supralabials (average; five present in one of two 
d. plorator, in only 8% of 19 d. diademata). 

DeEscRIPTION.—Internasals one-fourth or one-fifth size of prefrontals; 
latter entering orbit; frontal about as broad as long, subequal in length to 
its distance from rostral and from posterior end of parietals; nasal large, 
completely divided; a large, rectangular loreal a half longer than wide, enter- 
ing orbit; no preocular; two postoculars, the upper three times the size of 
lower, on each side; on one side an additional, very minute, lower post- 
ocular; temporals elongate, 1-2, anterior largest; supralabials 5-5, third 
entering orbit, fifth largest, second and third in contact with loreal; six 
infralabials, fourth largest, the anterior four in contact with chin shields, 
three in contact with the anterior chin shields; latter in three subequal pairs, 
the usual anterior pair split into two; spiny tubercles present on ventral 
surface of head, particularly prominent on chin-shields, first infralabials and 
mental. 

Dorsal scales in 19-19-19 rows, pitless, all keeled, most of them very 
strongly keeled; ventrals 125; caudals divided, 89; anal entire; total length 
292 mm.; tail 102 mm. 

Dorsal and lateral surfaces of head black, except for the last labial and 
the lower parts of the other labials, the posterior edge of the primary tem- 
poral and all the other scales of the temporal region, and small areas on 
the sides of the parietals; these areas yellow, this color continuous with a 
yellow collar about the neck that extends about three scale lengths posterior to 
parietals; light neck collar interrupted medially by a black line con- 
necting the dark head cap and the black body color. Body and tail black 
above, with diffuse, elongate light areas along the keel in the center of each 
scale; these light areas are a little larger and visible to the naked eye on 


11L., a mourner in reference to the black coloration. 
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the lateral scales, scarcely evident on the median scales, but are nowhere 
prominent: the first impression is that the body is uniform black above. 
Ventral surface yellowish white; mental and first infralabials black, and 
irregular black areas about the sutures between the chin-shields and infra- 
labials, and between the chin-shields themselves; a very regular, midventral 
series of black spots, every scale with a spot that extends nearly the full 
length of the scale and is a little wider than long; spots increasing somewhat 
in width posteriorly; a median subcaudal dark line. 


VARIATION.—The paratype differs from the type in having 123 ventrals, 
85 caudals, 6-6 supralabials, 6-7 infralabials, 2-2 postoculars, and chin-shields 
normal (two pairs, the anterior nearly twice size of posterior and in contact 
with four infralabials) ; it measures 270 mm. in total length, the tail 91 mm. 


Remarks.—The types of Ninia d. plorator have been compared with 19 
typical NV. d. diademata from Achotal, Cuautlapan and Tequeyutepec, Vera- 
cruz, and Piedras Negras, Guatemala. In the seven males of this series the 
ventrals vary from 136 to 145, while in twélve females they vary from 136 
to 159; in the two male plorator the ventrals are 123 and 125. The supra- 
labials are 5-5 in one, 5-6 in one, and 6-6 in 17; the two plorator have 5-5 
and 6-6 supralabials; whether these counts may indicate an average difference 
is not known. The curious condition of the three pairs of chin-shields, 
exhibited by the type only, may or may not be characteristic of this race; 
the condition is doubly extraordinary because of the occurrence in a nearby 
area (central Veracruz) of an exactly parallel condition in Storeria dekayi 
anomala. There appear to be no other differences in scutellation, and only 
very minor differences in coloration: the dorsal color terminates on the ends 
of the ventrals in a very nearly straight line, and there is no anterior exten- 
sion of the dark color below the nuchal collar, in the extreme posterior gular 
region, in d. plorator; while in d. diademata the dorsal color terminates later- 
ally in an undulating line, and there is a narrow lateral extension of the 
dark color anteriorly on each side below the light nuchal collar. Hemipenis 
and maxillary dentition are alike in the two races. 


I am indebted to Dr. E. H. Taylor for permission to describe this race 
and to examine comparative material, and to Dr. E. R. Dunn for the loan of 
the paratype. 
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Turtle Populations in Southern Illinois’ 
By Frep R. CAGLe 


ESEARCHES on food habits of turtles indicate that these animals are 

of much importance in the role of predators, scavengers, or controllers 
of aquatic vegetation, and thus represent important factors in lake biology. 
Investigations are in progress in southern Illinois to determine growth rates, 
abundance, and extent of population movements of turtles. The present 
report discusses population data collected in 1940 and 1941 for five species, 
Chrysemys picta ssp., Pseudemys scripta elegans, Sternotherus odoratus, 
Chelydra serpentina and Amyda spinifera. The generic name alone will be 
used to designate these species in the discussion below. 

I am grateful to Dr. Norman E. Hartweg, under whose direction this 
report has been prepared, for advice and criticism. For enthusiastic partici- 
pation and valuable aid in field work, I am indebted to Mr. Lendell Cock- 
rum, Mr. Merle Stanton, Mr. Wayne Carlisle, and the many other students 
that have voluntarily given aid. Mr. Clifford Fore, Superintendent of the 
Carbondale Water Plant, has provided essential information on the City 
Reservoir. 

METHODS 

Two approaches were used in this study, sampling by trapping and by 
“muddling,” and computation on the basis of percentage of recovery of 
marked individuals. The application of both methods to turtle populations 
is novel. A greater refinement of method is still desirable. 

The trapping of an authentic sample of a turtle population is difficult 
since trapping methods must be adapted to each species as well as to size 
differences. Pseudemys may be trapped in large numbers on one type of 
bait while Chelydra requires another; large examples of Pseudemys are 
most frequently found in water 2 or more feet in depth while the small ones 
prefer shallower waters; one species of turtle may be lethargic at a water 
temperature that permits another species to be active. In a given body of 
water one species may occupy one niche and a second species another. 

A second method of sampling, locally called “muddling,” is often effec- 
tive. This method involves wading into the water and sweeping the vegeta- 
tion and the mud with the hands until a turtle is touched. Several careful 
collectors wading side by side can secure satisfactory samples by this method 
in shallow, restricted waters such as stock ponds and small streams. 

The turtles collected were measured, sexed, marked, and released, except 
for a few specimens selected for special study. 

It has been customary to sex turtles by means of the secondary sex 
characteristics of the males, all turtles exhibiting the conspicuous male char- 
acters being so designated, while those without them but larger than the 
smallest adult male are called females. This separates adult males from the 
remainder of the population, but since the females attain sexual maturity 
at a much larger size than the males, it does not give the true sex ratio. A 


1Contribution No. 8 from Museum of Natural and Social Sciences, Southern Illinois Normal 
University, Carbondale, Illinois. 
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closer approach to the true sex ratio is obtained by separation of juveniles 
and adult females. As no external characters are available for such separa- 
tion, the minimum size at which females of each species attain sexual 
maturity in this region was determined, females below this size were desig- 
nated as juveniles. Series of Pseudemys, Chrysemys and Sternotherus were 
examined during the egg-laying season and the minimum size of the sexually 
mature females was determined by autopsy. The smallest Pseudemys con- 
taining eggs had a carapace 165 mm. long; the smallest Chrysemys, 95 mm.; 
the smallest Sternotherus, 81 mm. Risley (1933) states that female Sterno- 
therus attain sexual maturity between the ages of nine and eleven years; 
his growth curve indicates that a turtle of this species between nine and 
eleven years old has a carapace 80 mm. in length. These figures form a 
basis for the designation of adult females. This procedure is not wholly 
satisfactory but it provides the best present means of separating adult from 
juvenile females. 

Few data are available on the attainment of sexual maturity in Chelydra 
and Amyda, but the few female specimens collected fall into two size groups, 
and can in most instances be accurately designated as mature or immature. 

Data collected during the study of growth rates and movements of 
Pseudemys in the past three years, by marking, releasing, and recording 
recoveries, will be used to supplement those shown below, which represent 
samples by trapping and muddling from six areas. To date the program of 
marking has been followed for Pseudemys only, in two areas, Carbondale 
City Reservoir and its associated ponds and a drainage ditch system of the 
Mississippi flood-plain. 

CARBONDALE CiTy RESERVOIR 

This lake, about three-fourths of a mile long and one-half mile wide, 
with an area of 145 acres, has a maximum depth of 25 feet, an average 
depth of approximately 5 feet. As a result of chemical treatments, there 
is little aquatic vegetation and much of the shore line has been stripped of 
plant growth. These procedures have also eliminated much invertebrate 
life. Game fish are few, and the lake is dominated by large, rough fish. 
Few basking sites and no favorable feeding areas are available for turtles. 

The lake has three small ponds grouped around it. The one to the 
south, Thomas’ Pond, is a small, rich, clearwater pond used by Mr. T. J. 
Thomas, local fruit grower, for experimentation with bass culture. The 
other two are small, shallow ponds used for watering cattle. 

This lake has been the focal point of the research on growth rates. Dur- 
ing the three years previous to August 1, 1941, 1200 Pseudemys were taken 
from the lake. Of this number some have been used in experimental work, 
others sacrificed for stomachs and gonads, but the majority, 879, were 
marked and returned to the lake. During August, 1941, a total of 407 were 
collected and of this number 227 (55.7%) were recoveries. On the basis 
of these data one would conclude that the lake during August, 1941, sup- 
ported approximately 1580 Pseudemys. 

This figure cannot be accepted as the population of the lake itself, since 
other data indicate a continuous movement of turtles between the lake and 
its associated small ponds. If marked individuals wander to the same extent 
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as unmarked turtles the figure of 1580 would still indicate the Psendemys 
population of the system. Collections from Thomas’ Pond, however, con- 
sistently contain a higher percentage of recoveries than do those obtained 
in the reservoir. Thus during the month of May, of 74 turtles collected from 
Thomas’ Pond, 42 (56.8%) were recoveries. During the same month 186 
turtles were collected from the lake of which 44 (23.6%) were recoveries. 
Since no turtles were released in Thomas’ Pond and only a small percentage 
(approximately 5%) of those released in the lake were originally collected 
in Thomas’ Pond, one must conclude that marked individuals tend to wander 
more than undisturbed turtles. Pearse observed a similar tendency in his 
studies of marked Chrysemys in Lake Mendota (1923: 27). 

As no data have been secured on the true extent of the movement of 
marked individuals or on the area over which a turtle normally moves, the 
computed figure (1580) is only a very rough and probably a low estimate 
of the Pseudemys population at the date named. 

The normal species ratio of the lake has been upset by the permanent 
removal of widely varying numbers of each species during the past two years. 
Trapping in June and July, 1939, previous to the permanent removal of any 
large number of turtles, yielded 493 specimens. This sample was used to 
determine the species ratio in the lake (Plate 1). 

Chrysemys is generally found in very shallow waters. The population in 
Carbondale Reservoir is usually concentrated in a long, shallow inlet ex- 
tending toward Thomas’ Pond. Collections from this pond have consistently 
yielded a higher percentage of Chrysemys than collections from the lake. 
This pond evidently offers a satisfactory Chrysemys habitat. Recoveries of 
marked individuals indicate that there is a constant exchange between the 
inlet and the pond. There is a similar exchange between a shallow area at 
the west end of the lake and a small pond a few hundred feet from the lake. 

The lake does not appear to provide as favorable conditions as do the 
other areas studied. I believe that most of the natural lakes of southern 
Illinois have a proportionately larger turtle population. 


THE ELKVILLE LAKE 


A shallow artificial lake somewhat larger than the Carbondale Reservoir, 
with a lush growth of aquatic vegetation in its extensive shallow areas. 
Along with a rich invertebrate fauna it supports a heavy population of 
vertebrates. Large rough fish, particularly gar, are abundant and there is 
an unusually large turtle population. 

During the summer of 1941 this lake reached a very low level, the water 
covering only about one-twentieth of the original area. This section had 
a bottom of thick mud varying in depth from 6 inches to 2 feet into which 
most of the turtles had retreated. In approximately three hours of muddling 
about the margins three collectors secured 214 turtles. 

This lake not only has a larger turtle population than the Carbondale 
‘Reservoir but the numbers of individuals of each species occur in different 
proportions. Pseudemys, for instance, makes up 80% of the population of 
the latter but only 5% of that of Elkville Lake. Sternotherus accounts 
for 6% of the population of the reservoir but makes up 48% in this lake. 
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The only pond associated with this lake, a small stock pond approxi- 
mately 1855 square yards in extent, is about one-quarter of a mile from the 
edge of the lake shore. This pond, checked on the same date and by the 
same method as the lake, yielded 138 turtles or .08 turtles per square yard 
of surface. 

COMPOSITION OF POPULATION SAMPLES 


Sex or Pseude- Chryse-  Sterno- Amyda 
Source Juvenile mys mys therus Chelydra 
Stock Pond red 2 8 ls ls 
Marion, 1 21 5 5 
Oct. 1, 1940 j 10 6 0 2 
Total 13 35 8 7 
Elkville Pond rot 6 15 6 4 
Elkville, Ill. 2 10 9 11 3 
May 8, 1941 j 12 ot 5 24 7 
Total 28 55 41 14 
Drainage Ditch Jo 396 DS, 33 5 
Jacob, Illinois Q 576 39 16 3 
March 31, 1941 j 175 14 24 2 
Total 1147 81 73 10 
Elkville Lake re 9 2 18 2 19 
Elkville, Ill. 4 15 1 57 1 14 
May 8, 1941 j 29 19 28 0 0 
Total 53 22 103 3 33 
Carbondale Res. 395 36 31 31 
Carbondale, Ill. 
June, July, 1939 
Grimsby Lake Jb 58 11 4 0 
Jacob, Ill. 40 5 3 1 
June 28, 1941 j 37 28 2 1 
Total 135 44 9 2 


As investigations in the Carbondale Reservoir system indicated a con- 
stant interchange of turtles between the reservoir and its associated ponds, 
I assume that a similar exchange occurs between this pond and Elkville 
Lake. With the exception of Amyda, all the species found in the lake occur 
in the pond but in a somewhat different ratio. Chrysemys and Chelydra 
are more abundant in the pond; Sternotherus is definitely less abundant. 


THE Marion Stock PonpD 

This small stock pond, constructed in 1938, has a surface area of 300 
square yards at normal stage. When examined Oct. 1, 1940, it was reduced 
to a pool 15 feet in diameter with water a foot deep covering another foot 
of mud. A total of 63 turtles or .21 turtles per square yard of surface (at 
normal stage) were collected. Although the pond was only two years old, 
most of the turtles were adults and therefore must have moved into the 
pond since its construction. No large bodies of water are located near the 
pond but a small creek channel passing within a few hundred yards probably 
contains water during early spring, thus providing a suitable route for turtle 
movements. This pond, ecologically similar to the Elkville Pond, supports a 
like population (Plate 1). 
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CHRYSEMYS 
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ELKVILLE POND 


CHRYSEMYS 
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STERNOTHERUS 


PSEUDEMYS 
20% 


CHELYDRA 10% 


DRAINAGE DITCH 


STERNOTHERUS 6% 
CHRYSEMYS 6% 


PSEUDEMYS 
87 % 


ELKVILLE LAKE 
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HRYSEMYS 
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CARBONDALE RESERVOIR 


CHELYDRA 6% 
STERNOTHERUS 6%, 
CHRYSEMYS|8 % 


PSEUDEMYS 
80% 


GRIMSBY LAKE 


CHELYDRA 
STERNOTHERUS 


5% 


PSEUDEMYS 
71% 


Plate 1 


The percentage composition of samples from six turtle populations 
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October 8 
THE Dratnace DitcH SystEM 

The drainage ditch system of the Mississippi flood plain drains the ex- 
tensive swamps of the region. The section of the ditch studied consists of a 
main channel approximately 7 miles long and two principal tributaries each 
about 4 miles long. The ditches are U-shaped, 15-30 feet deep and 20-50 
feet wide at the top. During normal seasons the main channel and the lower 
reaches of the tributaries contain several feet of water and support lush 
growths of aquatic vegetation and a large population of vertebrates, most 
of which move into the ditch from the river sloughs. As the ditches dry 
during drought seasons, the aquatic animal life first occupies the isolated 
pools scattered along the ditch, and as these disappear the animals must 
aestivate or move long distances down the dry channel to the river. 

On March 31, 1941, two large aggregations of turtles were located in 
the ditch. These appear to have been hibernating groups. The first of these 
occurred in a series of small pools connected by narrow channels apparently 
formed by the movement of turtles between the pools. The water, 2 to 18 
inches in depth, covered a deep mud bottom in which most of the turtles 
were buried. A few moved slowly about but the great majority were lethargic 
and literally stacked in several layers in the mud. The second aggregation, 
approximately three-quarters of a mile upstream from the first, was found 
in a single large, shallow pool under a railroad trestle. When these areas 
were examined by muddling, collectors secured 1311 turtles from an area 
of approximately 300 square yards of water. These concentrations are 
undoubtedly the result of the tendency of turtles to aggregate for purposes 
of hibernation and to the limitation of available hibernating quarters. 

All of the turtles were removed to the laboratory for study and 1006 
Pseudemys marked and released in the ditch twelve days later. As subse- 
quent collections made May 8 (more than ‘a month later) in the same area 
contained 91.1% recoveries it may safely be assumed that the original col- 
lection contained most of the population of the section of the ditch exam- 
ined, and that it presents a valid picture of the species ratio (Plate 1). The 
approximate Psewdemys population of this area may be calculated as 1104. 

The absence of Graptemys, abundant in the Mississippi, indicates the 
hesitancy of this form to migrate up the shallow water of tributary streams. 

Grimspy LAKE 

This shallow flood-plain lake is separated from the drainage ditch by 
about one-quarter of a mile of lowland. During early spring, when it has 
an average depth of 5 feet and supports an extensive, luxuriant aquatic 
growth, turtles move from the ditch to the lake. This has been demonstrated 
by the recovery from the lake of turtles marked and released in the ditch. 
In drought seasons the lake becomes completely dry and the turtles are 
forced out. The collection made in June, 1941, was secured by muddling 
in a shallow pool, the last remnant of the lake. Four collectors examined 
the pool carefully and probably obtained nearly all of the turtles there. 

The population composition is similar to that of the drainage ditch 
except for the absence of Amyda and the presence of a greater percentage of 
Chrysemys, which found a better habitat in the shallow quiet waters of the 
lake. 
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DiIscuSSsION 

Only two of these populations can be satisfactorily compared as to 
numbers per unit area, but they may all be compared in terms of the per- 
centage of each species occurring. 

The most obvious resemblance in these populations is the occurrence of 
the four forms, Pseudemys, Sternotherus, Chelydra, and Chrysemys in each. 
The most obvious differences are the occurrence of Amyda in only two areas, 
and the widely differing species ratios. 

There is no evidence that any of these species compete directly. Perhaps 
the differences in percentage composition can best be explained in terms of 
degree of satisfactoriness of habitat. It is obvious that the Carbondale 
Reservoir could never support a large population of a species like Chrysemys 
and Sternotherus, with a habitat preference for shallow water with dense 
aquatic growth, but such an area provides suitable conditions for a species 
with a tendency to live in deeper waters. The reverse is true of Elkville 
Lake, where extensive shallow areas with a heavy growth of aquatic vegeta- 
tion support a rich invertebrate fauna, forming an optimal habitat for 
Sternotherus. Elkville Lake also provides extensive areas of deeper water that 
make it suitable for Pseudemys, which is also very abundant. Chrysemys, 
a species of small, shallow bodies of water, does not develop large lake 
populations but becomes very abundant in small ponds. 

In both stock ponds Chrysemys was the most abundant species. Such 
ponds are unsatisfactory for Pseudemys and do not support thriving popu- 
lations of Sternotherus. 

The constant interchange of individuals between various bodies of water 
leads to the expectation that a lake supporting a large turtle population 
would affect directly the population of its associated ponds and streams. 
Such a relationship is demonstrated by the two stock ponds, which are 
ecologically quite similar, differing only in size and in proximity to a lake. 
The composition of their populations is similar, but the Elkville Pond, with 
a lower total population, supports a higher percentage of Sternotherus. This 
may be explained as the influence of the lake on the pond population. Large 
numbers of juveniles from the lake seek the relatively quiet water of the 
pond, and the lake in turn furnishes a more suitable habitat for the large 
adults, on their return from the pond. 

Thomas’ Pond, unlike the isolated small ponds, supports a large Pseude- 
mys population that moves in from the Carbondale Reservoir. The owner 
of this pond has tried for some years to trap out the turtles, but finds that 
the turtles removed are immediately replaced by individuals from the lake 
population. 

Many of the shallow ponds and lakes of southern Illinois would probably 
have no turtle populations if this constant overland movement did not take 
place. Thus, Grimsby Lake periodically goes dry and loses most of its in- 
habitants, but when it is flooded again a turtle population is built up of 
individuals from the nearby drainage ditch. The importance of this move- 
ment in stocking new water areas is apparent. 

The presence of Amyda in the drainage ditch is due to its abundance 
in the Mississippi and its tributaries. It may represent a much higher per- 
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centage of the normal population in the ditch than is indicated by my figures 
since, as the most aquatic of the fresh water turtles, it is probably the first 
to move as the water level falls. 

Soft-shelled turtles are absent from Grimsby Lake although it is demon- 
strated that some of the turtles of this lake move in from the ditch where 
Amyda is rather abundant, and Amyda does not occur in the Elkville Pond. 
It is apparent that individuals of this species travel overland far less often 
than do the other four here discussed. 

These data, summarized in the table below, show that Pseudemys is by 
far the most abundant turtle in the areas checked. A survey of the perma- 
nent creeks, swamps, and rivers of southern Illinois would result in the 
addition of several species to this list and in changes in the population per- 
centages presented here. Field observations indicate that both Graptemys 
geographica and G. pseudogeographica pseudogeographica are abundant in 
the Mississippi and that Amyda spinifera is present in large numbers in the 
Big Muddy River. Chelydra also is more abundant in most areas than is 
indicated by these data. 

The sex ratios are shown in the table below. 


Juvenile Female Percent males 
Species Total A B Male A B 
Chrysemys 237 98 83 64 75 90 46 42 
Pseudemys 1376 263 187 471 642 718 42 40 
Sternotherus 226 78 50 61 87 115 41 35 
Chelydra 20 9 9 6 5 5 a 55 
Amyda 43 2 2 24 17 17 ; 59 


The sexing procedure followed in this report divides the population into 
the three groups, mature males, mature females and juveniles. Column A 
represents the division of the females by the method explained above (see 
p. 156); column B the division as made by previous authors. 


SUMMARY 

Six turtle populations studied by sampling and marking exhibit the fol- 
lowing relations. The species in order of abundance are: Pseudemys scripta 
elegans, Chrysemys picta ssp., Sternotherus odoratus, Chelydra serpentina, 
Amyda spinifera. Populations of small bodies of water and of large, tem- 
porary bodies are affected by the populations of larger permanent, adjacent 
waters. The species ratio of a given population reflects the habitat conditions 
in its area. Pseudemys inhabits mainly larger bodies of water with deep 
water available (3 feet or more); Chrysemys, mainly small quiet, shallow 
waters; Sternotherus, shallow areas with an abundance of aquatic vegetation, 
mollusks and crayfish. A more satisfactory method of determining sex ratio 
than that previously employed is established. 
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Scale Reduction in Snakes 
By J. Crark and Rosert F. INGER 


MONG the first herpetologists to study reduction in dorsal scale rows in 
snakes, associated with the tapering body, was Ruthven (1908), who 
demonstrated that scale row reduction patterns were uniform in various groups 
of snakes and that different types of reduction characterize different groups. 
He examined the garter snake genus Thamnophis. Since then Blanchard 
(1921), Ortenburger (1928), and Stull (1940) have studied this matter in 
Lampropeltis, Coluber, and Pituophis, respectively. Blanchard and Stull 
pointed out that female snakes tend to have a larger number of scale rows 
than males, a difference which did not appear in Thamnophis. Ruthven and 
Stull relate the reduction in number of scale rows only with the tapering of 
the body. 

Another aspect of the problem was studied by Thompson (1914) and 
Procter (1919), who attempted to relate the reductions to internal anatomy. 
Mell (1929) correlated the number of scale rows with the type of food. The 
object of the present study is to formulate these scale reductions more exactly 
and to examine a wider range of genera in the hope of detecting other regu- 
larities in the mode of reduction and other correlations with taxonomic groups. 
To this end we have examined 345 specimens for scale reductions. The prob- 
lem was suggested to us by Mr. Karl P. Schmidt and Mr. Clifford H. Pope, 
who have aided us throughout our study. They have been most helpful in 
the final preparation of the present paper. 

SYSTEM OF NOTATION 

It immediately becomes necessary to adopt a definite system of notation 
for recording individual scale formulae. The system was derived to a large 
extent from Ortenburger (1928). Following is a sample formula based on a 
specimen of Coluber flagellum flagellum: 


ventral number— 16 123 160 197 
3+4) 3+4) 
FMNH 29488 19|....|17]....| 15 (8...) 14 (7+7) 13 (last ventral) 
3+4) 3+4} | +7) 
ventral number— 13 123 142 160 197 


The following information may be obtained from this formula: 

1, The number of scale rows on the neck is 19. 

2. A reduction from 19 to 17 rows occurs by a fusion of the third and fourth 
on both sides. This reduction occurs on the right side opposite ventral 
plate 16 and on the left opposite ventral plate 13. 

3. A reduction from 17 to 15 rows is brought about by the fusion, on both 
sides of the body, of the third and fourth scale rows, counting upward 
from the ventral plates. On both sides the reduction is opposite ventral 
plate 123. 

4. Opposite ventral plate 142 there is a reduction from 15 to 14, which in- 
volves the fusion of the vertebral row, the eighth, with the adjacent row 
on the left. 

. Above ventral plate 160 the pair of vertebral rows fuse, reducing the 
number to 13. 

6. The total number of ventral plates is 197. 
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This system may be called the recount system, by which is meant that 
after each reduction the scale rows are numbered anew. Some previous stu- 
dents have attempted to preserve the numbering of the rows at their maxi- 
mum: i.e., if the sixth row is lost, its number does not appear in the formula 
again. This may be termed the original count system. The recount formula 
cited above may be converted into the original count system. The resulting 
differences are exhibited below: 


16 123 160 197 
3+4 (s+ 

3+4) (344) | +7 
13 123 142 160 197 


Recount 


16 123 160 197 

3+4 3+5 

3+4 +10 ; 

13 142 160 197 

Unless otherwise stated, we have used the recount system throughout this 


paper. When the number of rows increases, as it may on the neck, our nota- 
tion will be as follows: 


Original count 19 | 


7 
al 19 , which indicates that the sixth row on each side has split, 
giving rise to the sixth and seventh. 


Reductions may occur (1) by fusion of two adjacent rows, or (2) by 
actual loss of a scale row. Fusion of adjacent rows is especially evident in 
keeled scaled snakes, when the resulting scale may have two keels. In the 
second type of reduction the scales of the lost row become progressively 
smaller until they disappear. At times the end of the row is indicated by sev- 
eral separated minute scales. For cases of loss we use the following notation 


a 17 which states that the fourth row on each side is lost. The great major- 


ity of reductions occur by fusion. There are cases, however, in which it is 
impossible to determine by which of these two methods reduction takes place. 

For conversion to the original count, we have uniformly assumed that the 
upper row is the one lost in the fusion of rows. 


TyYPEs OF REDUCTION oF SCALE Rows 
Referring to vertical distribution of reductions, Stull (1940) found in 
Pituophis that reductions alternate about a level which corresponds to that 
of the first reduction. She illustrates this fact by the following formulae: 


9 8 8 7 7 6 6 5 5 


9 8 10 7 11 6 12 5 13 
9 8 10 7 11 6 12 5 13 


Thus in the original count system the ninth row marks the level about which 
the reductions alternate. The same phenomenon is apparent in Thamnophis. 
It is less perfectly shown by Elaphe and Ptyas. Strongly contrasting with 
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these are certain Old World species of Coluber, in which the first reduction 
occurs at a low level, the second at a very high level. The succeeding reduc- 
tions alternate between these two levels, gradually approaching the midlateral 
line. This may be shown by the following original count formula of Coluber 
ventromaculatus: 


11 116 124 162 200 
3+4 9+10 3+5 8+9 
3+4 9+10 3+5 8+9 
9 116 124 161 200 


In some groups there is a tendency for reductions to begin at a low level and 
progress upward (Clelia), whereas others (Zaocys) show an opposite trend. 

In snakes with an odd number of rows, that reduction is termed vertebral 
in which the mid-dorsal row fuses with an adjacent row, or is lost. When the 
number of rows is even, the reduction involving the fusion of the pair of mid- 
dorsals is called vertebral. 


In the majority of groups studied, the non-vertebral reductions occur 
below the mid-lateral line, as is illustrated in the formula of Coluber flagellum 
given previously. 

There is no essential difference in mode of reduction between snakes with 
an odd, and those with an even number of scale rows. 


Although there is some correlation of number of scale rows with sex, 
this is evident usually only in averages. Such a sex difference is fixed or 
nearly so in Natrix cyclopion and in the African genus Bothrolycus. The 
males and females of the latter were described as distinct species. We find no 
correlation of mode of scale reduction with sex in the forms thus far examined. 


ASYMMETRY OF THE REDUCTION 


In bilateral reductions, the reduction on one side need not occur exactly 
opposite the corresponding reduction of the other side. The reductions are 
usually nearly opposite, but they may be separated by as many as 10 ventral 
plates. In some groups there is a noticeable tendency for the left reduction 
to occur anterior to that of the right. This is shown in the following table. 
Differences of less than two ventrals are not regarded as significant, and 
are listed as symmetrical. 


TaBLe I 
Amount of Amount of 
Total Sym- Left difference* Right difference 
Specimens reduc- metrical reductions reductions ———_—____ 
examined tions reduction” anterior extreme mean anterior extreme mean 
Coluber 167 366 251 75 6 3.53 40 5 2.7 
Ptyas 33 78 47 19 6 3.95 12 5 3.5 
Zaocys 45 66 45 14 6 3.07 7 6 3.43 
Chironius 14 24 17 6 4 2.67 1 2 2.0 
Elaphe 27 130 58 45 10 3.22 27 8 3.88 


* The number of ventrals between the left and right reductions. 


Reductions involving loss of a single row usually occur by the fusion of 
the vertebral with the adjacent row. Most often the vertebral row fuses with 
the row on the left, as is shown below. 
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TABLE IT 
Specimens Vertebral+ Vertebral+- 
examined left right 
Coluber 167 103 13 
Ptyas 33 8 0 
Sonora 23 11 2 


TRREGULAR REDUCTION 

Although regularity in scale row reductions is sufficiently evident in many 
genera, certain groups exhibit irregularity in mode of reduction. In the 
colubrid Spalerosophis maximus, for example, with 33 rows, rows disappear, 
reappear, and are lost again. Irregularity appears to be characteristic of many 
snakes having a great number of scale rows. Snakes of the families Boidae 
and Pythonidae (with scale rows up to 95) are extremely variable in scale 
reduction. Pythons and boas with relatively few scale rows, such as Calabaria 
reinhardtii and Tropidophis pardalis canus, display regularities much like 
those of a colubrid snake. We did not examine the families Viperidae and 
Crotalidae, in both of which a large number of scale rows is usual. 


CORRELATION WITH DIAMETER OF Bopy 

Taking the body of a snake as a whole, there is a positive correlation 
between the number of scale rows and the diameter of the body, most con- 
spicuously on its more tapering posterior part. This correlation is shown 
sometimes anteriorly when the neck has fewer scale rows than the middle of 
the body (Thamnophis, Elaphe, Pituophis). In Coluber, and most other 
snakes as well, the maximum number of scale rows is on the neck. Even here 
there is a positive correlation, considering the body as a whole, although the 
correlation is less evident. This weakening of the correlation is less signifi- 
cant if the neck is considered at its maximum distention; the capacity for 
distention of the neck for the passage of food appears to enter into this rela- 
tion. Correlation of scale rows with body girth is conspicuous in the Hydroph- 
idae. In Hydrophis cvanocinctus (FMNH 25173), for example, this rela- 
tion is as follows: 

Circumference ininm. 44 69 82 101 106 114 109 91 88 70 

No. of scale rows 27. 29 33 35 37 35 

GENERIC PATTERNS IN SCALE REDUCTION 

Perhaps the most important aspect of this study has been the determina- 
tion of generic and intra-generic reduction patterns. In Coluber, for example, 
we find five intrageneric patterns of some taxonomic significance. 
I. The genus Coluber, as restricted by Ortenburger, has a distinctive reduc- 
tion pattern. The only Old World species examined by us that agrees with this 
group is the north Chinese Coluber spinalis. A typical formula for this group 
is shown in Coluber constrictor constrictor. 


8 101 169 
3+4 3+4 
3+4 3+4 
7 103 169 


This Coluber group is characterized by the absence of vertebral reductions, by 
the non-increase in number of rows posterior to the neck, and by the low 
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level at which reductions occur. In spinalis the formula is: 


9 124 202 
ie 344 
FMNH 24844 17 |....| 15 
344) (344 
123 202 


II. The flagellum group, Ortenburger’s Masticophis, is characterized by the 
presence of one or more vertebral reductions, by the low level of non-vertebral 
reductions, and by the non-increase of scale rows posterior to the neck. A 
formula of Coluber flagellum flagellum, which is typical for the group, follows: 


7 il 121 158 194 
( (344) (344 
FMNH 23399 17 15 14 (7+7) 13 (7...) 12 
|344) (344 +7} | +6) 
7 11 120 144 158 184 194 


III. The jugularis group, with species in southern Europe, northern Africa, 
and western Asia, is characterized by increase in the number of scale rows 
posterior to the neck, by the absence of vertebral reductions, and by the low 
level of lateral reductions. A typical formula (Coluber jugularis) follows: 


6 10 44 118 135 203 
(34-4) 4) (243 
FMNH 19619 21|....] 19}... wh. 
445)  |3-+44) “5 203 
7 10 44 117 136 


The forms with this type of formula include, besides C. jugularis, viridiflavus 
and gemonensis 


IV. The ventromaculatus group, found in southeastern Europe and south- 
western Asia, is characterized by the striking alternation of reductions between 
a low and high level, the absence of vertebral reductions, and non-increase 
posterior to the neck. A typical formula (Coluber ventromaculatus) follows: 


11 123 129 161 212 
2+3) (8+9) (24+3) (647 
FMNH 26357 21 |....|19]....] 17 ]....] 15 |....] 13 
2+3) (8+9) (3+4}) 
10 123 131 160 212 


Other species with this distinctive type of scale formula are: Coluber 
rhodorachis, najadum, rogersi, and ravergicri. 

V. Coluber hippocrepis, of Sardinia, Spain, northwestern Africa, and certain 
Mediterranean islands, appears to combine the characteristics of the last two 
groups. Its elaborate formula follows: 


18 46 127 131 144 176-232 
(445)  (11= +12) 10-+-11) 4 9+10) (8 
FMNH 15747 25 |....| 23 | | 19 |...| 17 
18 47 130 146 176 232 


In this species there is an increase in the number of scale rows posterior to 
the neck and an alternation of reductions between low and high levels on 
the side. 
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REDUCTION PATTERNS OF COLUBRID GENERA EXAMINED 


In the Colubridae, including the probably artificial assemblage Boiginae 
(or Boigidae), a number of genera prove to have characteristic scale reduc- 
tion patterns. The normal arrangement, in the great majority of species, is 
an odd number of rows with bilateral reduction. The following genera exhibit 
this simple formula. 


Boiga dendrophila (Boulenger) 


126 141 143 221 
(9410) (3+4 


10+11) (3) 
129 141 142 221 


Clelia clelia (Daudin) 


15 22 32 248 
( 4). (445 
FMNH 2575221 1 
4-+5 +5} 
16 25 38 


FMNH 11128 2 


248 


There are two general types of patterns in Elaphe. The first of these 
exhibits a maximum number of rows on the neck, with no increase in the 
number of rows on the middle of the body. The species that show this pat- 
tern, with the number of specimens examined in parenthesis, are: carinata 
(4), porphyracea (4), vulpina (4). Characteristic formulae of these follow. 


Elaphe carinata (Ginther) 


8 128 101 217 
(5 4445 
5+6 4+-5 
7 126 159 217 
Elaphe vulpina vulpina (Baird and Girard) 
5 113 140 198 
6+7 5+6 5+6 
6+7} |5+6) (5+6 
4 110 131 198 


The second reduction pattern in Elaphe differs in having an increase in the 
number of scale rows posterior to the neck. The species in this series are: 
dione (2), guttata (2), obsoleta (3), quadrivittata (4), taeniura (4). Typi- 
cal formulae follow: ; 
Elaphe dione (Pallas) 
6 14 aL 46 107 119 


(445) (5+6) (5=5+6) (6=6+7)  (6+7 6+7 
5+6 5=5+6 6=6+7) 6+7 
6 15 28 51 104 119 
132 177 193 
5+6) 
(5+6}  (5+6) 


129 


= 171 193 


bit 
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Elaphe obsoleta obsoleta (Say) 
10 23 43 100 108 135 
(7+8) (6) _(5=5+6)  (6=6+7) (8) 
\7+8) (5+6) (6=6+7) |7=7+8} 7 \7+8 
8 21 47 94 106 134 
140 154 182 235 
(5+6) 6 [4 
5 (6+7) 
141 151 183 235 


Ptyas mucosus has both an odd and even number of scale rows owing to 
a vertebral reduction. 


Ptyas mucosus (Linnaeus) 


12 23 110 195 
(445) (344) ) (2+3) 
(4+5) (344) (948) (2+3) 
12 21 98 114 195 


Ptyas korros differs from this pattern by the lack of vertebral reductions and 
the smaller number of rows present. 


Ptyas korros (Schlegel) 


87 94 164 
(243) (3-44 
FMNH 6637 15 13 |....| 11 
(243) (3-44 
88 97 164 


The genera Zaocys and Chironius have an even number of scale rows 
throughout. 
Chironius carinatus (Linnaeus) 


7 83 96 147 
(34+4) (243) (3+4) 
 (2+3) 
7 84 96 147 


Zaocys nigromarginatus (Blyth) 


| 
7 106 200 | 
(3+4)  (2+3) 
(445)  (2+3] 
6 105 200 
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Notes on the Larvae of Certain Species of Ambystoma 
By GRACE ORTON 


HE herpetological collection of the University of Michigan Museum of 

Zoology contains three small ambystomid larvae from Jackson County, 
Florida, which resemble Ambystoma talpoideum larvae in coloration but 
differ in details of the pattern and in having a higher number of costal 
grooves. Although a positive identification cannot be made, these larvae are 
tentatively referred to Ambystoma cingulatum, and are so designated below. 
All three specimens are in approximately the same stage of development. 
The forelegs have four long slender toes, the hind legs are shorter than the 
forelegs and have three toes well developed and the fourth and fifth indi- 
cated. The description of these larvae follows: 
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Head large, broad, somewhat flattened; snout bluntly rounded at tip. 
Eyes small, dorso-lateral. Nostrils small, widely separated, near edge of jaw. 
Three pairs of external gills; gill rami long, with filaments along lower bor- 
der. Conspicuous opercular fold across throat, with shallow median notch. 
Labial folds well developed. Pigmented dentary ridge present but incon- 
spicuous. Body and tail strongly compressed. Fins well developed, dorsal 
originating just posterior to bases of gills. Costal grooves 13 or 14. Toes 
long and slender, five on hind foot. Distance from tip of snout to axilla less 
than distance from axilla to groin. 


Fig. 1. Larva of A. cingulatum, UMMZ 73989, Marianna, Jackson County, Florida. 
Total length 37.0 mm. Fig. 2. Larva of A. talpoideum. UMMZ 90062, Greene County, 
Alabama. Total length 35.0 mm. Fig. 3. Larva of A. texanum. UMMZ 86700, Yazoo 
City, Yazoo County, Mississippi. Total length 50.0 mm. (near transformation). 


Head and body conspicuously striped. Top of head light, sparingly dotted 
with melanophores; a sharply defined dark stripe along side of head from 
nostril through eye to gills; below this a similar stripe extending from near 
anterior limit of upper labial fold to base of lowermost gill, parallel to upper 
stripe. Body with a pair of broad dorso-lateral dark stripes beginning ab- 
ruptly on base of skull and extending along back to tip of tail, separated 
vertebrally by a narrow light line. A conspicuous mid-lateral light stripe 
along body, beginning at gill clefts and breaking up on tail just posterior to 
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anus; below this stripe another longitudinal dark band, lower border of 
which ends abruptly above lower row of lateral line organs. Belly and lower 
part of sides unpigmented, hence no light stripe differentiated along lower 
lateral line. A few melanophores on throat. Outer half of dorsal and ventral 
fins heavily marked with dark. Legs and gills mottled with dark. 


MEASUREMENTS 


UMMZ No. 73989 77062a 77062b 
Total length ! 37.0 34.5 31.0 
Head and body length 24.0 25.0 22.0 
Head length 10.0 10.5 9.0 
Head width 6.5 7.0 6.5 
1 Tail tips of all three larvae broken. 


These larvae have been compared with several other forms, particularly 
with A. talpoideum and A. texanum. Superficially, the larval cingulatum 
most nearly resembles talpoideum (Fig. 2), but talpoideum differs in pos- 
sessing 9 or 10 instead of 13 costal grooves, relatively shorter body, and 
slightly larger eyes, and in numerous details of the color pattern, especially 
in that the vertebral light stripe tends to break up into connected light 
blotches and cross bars; throat much more heavily pigmented; belly con- 
spicuously pigmented, outlining a light stripe along the lower lateral line 
as in opacum; top of head usually darker, shading more gradually into the 
dark stripes along the back; head stripes, especially lower one, with more 


irregular borders; lower head stripe extends farther foward, usually nearly 
to the nostril. 


The larva of A. texanum (Fig. 3) agrees with cingulatum in costal groove 
count but differs greatly in color pattern. The conspicuous color character 
of texanum is the prominent vertebral light stripe, which is more or less 
expanded into large light spots and cross bars. The lateral light stripe along 
the body is usually evident but is far less conspicuous than in cingulatum 
and talpoideum. The dark head stripes are likewise indicated, but are not 
prominent. The thioat is dotted with a few small melanophores but the belly 
is unpigmented, hence there is no lower light stripe such as occurs in opacum 
and talpoideum. Both opacum and talpoideum have the throat and belly 
more or less heavily pigmented, but in opacum the temporal region is uni- 
formly pigmented instead of striped, and the mid-lateral light stripe on the 
body is inconspicuous or lacking. 

In general, the larva of Ambystoma cingulatum is most likely to be 
confused with A. talpoideum, which it strongly resembles in color, but the 
differences in costal groove number, head striping, and ventral pigmentation 
are adequate to separate the two forms. 


A pigmented dentary ridge was found to be present in the larvae of all 


of the following forms of Ambystoma: cingulatum, jeffersonianum, macula- 
tum, opacum, talpoideum, texanum, and tigrinum tigrinum. 
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A New Lizard of the Genus Callisaurus 


from Sonora 
By C. M. Bocert and E. E. Dorson 


URING 1941, Mr. John W. Hilton secured a collection of reptiles and 
amphibians in southern Sonora which has been deposited in the Ameri- 

can Museum. A report on this collection is in preparation. Preliminary in- 
vestigations disclose an undescribed subspecies of Callisaurus draconoides 
represented by nine specimens. The race differs from Callisaurus draconoides 
inusitatus of central coastal Sonora in several characters, most conspicuous of 
which is a relatively shorter foot. The new race, therefore, may be known as: 


Callisaurus draconoides brevipes, new subspecies 


TypE.—No. 63668 in the collection of the American Museum of Natural 
History, collected by John W. Hilton in 1941 at Guirocoba, approximately 
18 miles southeast of Alamos, Sonora, Mexico. This locality is in the foot- 
hills of the Sierra Madre at an elevation of approximately 1,485 feet, and on 
the drainage of the Rio Fuerte, which flows through northern Sinaloa. 
AMNH Nos. 63665-67 and 63669-73, with the same data, are designated as 
paratypes. A specimen from the Rio de Choix of the Rio Fuerte drainage in 
Sinaloa has been received from Mr. R. T. Moore as this paper goes to press. 
This specimen, No. 31 in the R. T. Moore collection, taken by Mr. Moore 
June 4, 1934, agrees in all characters with the series from Guirocoba and may 
be designated as an additional paratype. 


Diacnosis.—A moderately large Callisaurus most closely related to inusi- 
tatus, as indicated by the confluent lateroventral black spots, but differing 
from that form in having relatively shorter feet, with fewer lamellae under 
the fourth toe. Furthermore, it differs from inusitatus in having fewer ventral 
scales between the gular fold and the vent, fewer femoral pores, and a dis- 
tinctly darker coloration with an obsolescent middorsal pattern. 


DESCRIPTION OF THE TypE.—An adult male, with tail intact. Head short, 
flattened, dorsum curved in outline as viewed from side; canthus rostralis 
pronounced; nostrils large, opening on upper surface of snout; scales of 
frontal, frontoparietal and frontonasal regions smooth, subequal in size, but 
largest medially; one or two pits on most of scales in the region between 
posterior border of nostrils and supraoculars. Four internasals, two canthals, 
six superciliaries; enlarged supraoculars in three uneven series with five or 
six scales in each series; a row of granular scales separating inner margins of 
supraoculars from frontals. Six suboculars, the fourth as long as the combined 
lengths of the others; eight enlarged supralabials, all keeled except the eighth; 
rostral slightly narrower than distance between nostrils, subtriangular, the 
first labial on either side overlapping its lateral edges. 

Infralabials 13-13, counted from small symphyseal to angle of mouth, last 
infralabial separated from ear opening by two scales; one row of enlarged 
scales bordering infralabials anteriorly but increasing to three rows posteriorly. 
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Gular scales smooth, slightly diminishing in size toward the midline. Gular 
fold lined with granular scales, preceded by a diagonal fold of normal gular 
scales terminating in a dermal pit on either side of neck; scales immediately 
preceding horizontal gular fold intermediate in size between gular and ven- 
tral scales. Scales above and behind axilla granular; forearm covered with 
smooth scales, largest on anterior surface; dorsals on hand smooth, mucronate 
below. Scales on dorsum of body small, flattened, smooth, diminishing in size 
laterally; ventral scales smooth, arranged in diagonal rows, three to four 
times as large as dorsal scales. Scales of groin and posterior surface of femur 
granular, those on anterior and lower surface of femur slightly smaller than 
those on venter, diminishing in size to line of femoral pores. Dorsals on foot 
smooth; ventral lamellae mucronate or keeled. Scales on tail subequal, smooth 
near base, gradually merging to keeled and finally to mucronate scales on 
dorsum of posterior third of tail. 

Femoral pores 12-12, each row terminating at a small fold extending from 
groin to ventral surface. Lamellae under fourth toe to base of third toe 31- 
32. Ventrals from gular fold to anus 75. 

DIMENSIONS.—Snout to vent 77 mm., tail 84 mm., total length 161, ratio 
of tail to total length .52. Hind leg 65 mm., ratio to snout-vent measurement, 
.84. Length of fourth toe to base of fifth 27 mm., ratio of fourth toe to snout- 
vent measurement .35. Width of head 12.5 mm.; snout to anterior edge of ear 
opening 14.5; snout to posterior base of interparietal 13 mm. 

CoLorATION.—Grayish above, with ten paired, indistinct spots along mid- 
line, sides of dorsum with darker, band-like areas containing numerous white 
spots. Upper surface of tail slightly darker than body, with nine cross-bars 
posterior to the insertion of the limbs; over the sacral region transitional cross- 
bars continue to the series of paired spots of the middorsal region. Femur with 
distinct dark band on posterior surface that forms a sharp line of demarcation 
with white of underside. 

Venter lighter, gular region with vestiges of two diagonal lines; pectoral 
region brownish red, this color extending between lateral blue patches half 
the length of belly. Lateroventral blue patches extend from elbow of ad- 
pressed forelimb to insertion of legs with faint whitish spots in linear arrange- 
ment only faintly suggesting the vestiges (or rudiments?) of three latero- 
ventral spots. Lower portions of blue patches separated by immaculate white 
area nine to ten scales in width. Underside of hind limbs whitish; tail whitish 
beneath with six distinct black bars or lower portions of black rings formed 
by union of dorsal bars, and the vestige of a seventh near base. 

Comparisons.—Fifteen paratypes of C. d. inusitatus from Tiburon Island, 
the type locality, are available for comparison. Summarized tabulations in- 
dicate average or dichotomous differences in several characters subject to 
count or measurement. These are presented with figures for the sexes com- 
bined, since for the characters considered and with the relatively small 
samples available, no evidence of sexual dimorphism is indicated. Two of the 
paratypes of brevipes and nine of the fifteen paratypes of inusitatus are 
females, and these, like females of other forms of the genus, possess immacu- 
late bellies devoid of lateroventral spots or blotches. In the following table 
means for each character are given, followed by extremes in parentheses. 
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brevipes inusitatus 
Lamellae on fourth toe to base of third toe ......... . $31.7 (30-33) 37.1 (35-39) 
Ratio, fourth toe length to snout-vent ............... 84 (.79-.89) .99 (.90-1.06) 
Ratio, hind leg length to snout-vent ................. 35 (.33-.38) 43 (.38-.46) 
Ventral scales, gular fold to anus ...............e005 78.2 (75-82) 86.9 (81-94) 


REMARKS.—Whereas several characters serve to separate brevipes from its 
congeners, and whereas there have been no specimens recorded from an area 
between the known range of inusitatus and Guirocoba, it seems relatively cer- 
tain that material from the intervening territory will demonstrate the existence 
of populations intermediate in all characters. 


All described forms of Callisaurus now considered valid are represented in 
the collections of the American Museum, and examination of pattern charac- 
ters suggests verification of the conclusions drawn by Linsdale (1932: 359) 
that a single species, draconoides, inhabits the peninsula of Baja California 
and the adjacent mainland, as well as some of the islands. Satisfactory evi- 
dence of intergradation with the fringefooted form, crinitus, remains to 
be demonstrated, and splendidus of Angel de la Guarda Island, while obviously 
closest to draconoides and inusitatus, may have differentiated sufficiently to 
warrant retention of full specific status. The excellent summaries of Schmidt 
(1922: 645-653) and the conclusions drawn by Van Denburgh (1922: 138- 
168) were of necessity based upon samples of populations taken at scattered 
points, but were more localities represented it is a reasonable assumption that 
more definite evidence of intergradation could be demonstrated. The time 
may not yet be at hand when sufficient material is available in collections to 
undertake thorough revision of the genus with application of modern statisti- 
cal methods, but eventually the group can certainly be so analyzed with con- 
siderable profit. Schmidt’s summaries point to the existence of a series of 
geographical gradients, with a tendency toward a reduction in relative tail 
length around the periphery of the range of the genus but with gradients in 
other characters showing diverse directional trends. Unfortunately only the 
type among the ten available specimens of brevipes has a tail that is complete 
and not regenerated, but the ratio of tail to total length for this one specimen 
indicates a reduction in the length of the tail comparable only to that of 
draconoides. 
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Herpetological Notes 


NOTES ON CROTAPHYTUS RETICULATUS.—Most of the previously published 
locality records of Crotaphytus reticulatus Baird have been from the vicinity of Mier, 
Tamaulipas, in Mexico, and Rio Grande City, Texas. The following locality records 
somewhat extend the known range of this lizard. 

A specimen of Crotaphytus reticulatus was collected from an old stone wall 5 miles 
east of Los Herrars, Nuevo Leon, November 27, 1938. Two young specimens were taken 
from under a large flat rock 6 miles west of China, Nuevo Leon, December 24, 1940. On 
December 31, 1940, a single additional specimen was collected from under a rock 4 miles 
west of China. The largest specimen of the species the author has seen was sunning on 
a small rock by the side of the road, June 11, 1941, 5 miles east of General Bravo, Nuevo 
Leon. 

In the United States, specimens of Crotaphytus reticulatus have been taken no farther 
east than the beginning of the delta of the Rio Grande, about 8 miles west of Mission, 
Hidalgo County, Texas. Specimens were taken at Lake La Joya 10 miles west of Mission, 
July 8, 1936, and August 28, 1938. On November 11, 1939, a single specimen was taken 
from under a pile of trash 4 miles north of Lake La Joya. 

During cold weather the lizards were found coiled in burrows slightly larger than 
their bodies. A passageway, leading from the burrow to the outside of the rock covering 
the burrow, was always found closed with dirt. No specimens of the lizard were taken in 
burrows during warm weather but rather from temporary hiding places such as trash 
piles, brush piles, or pack-rat nests. It was noted that the reticulated pattern of those 
taken during cold weather was almost indistinguishable, although the pattern of speci- 
mens taken during warm weather was well defined and quite bright. When handled, 
Crotaphytus reticulatus would bite fiercely at anything within reach. Even when 
sluggish with cold, the lizards would open their mouths in a defensive attitude when 
disturbed. In the field they were very shy and difficult to approach. In captivity 
they could not be made to eat or drink.—Bryce C. Brown, Harlingen, Texas. 


NOTES ON EURYCEA NEOTENES.—On March 15, 1941, Mr. Alvin Flury and 
the author collected nineteen specimens of Eurycea neotenes Bishop and Wright from a 
small creek 5 miles north of Helotes, Bexar County, Texas. Local people refer to this 
stream as Helotes Creek and informed us that Culebra Creek was 18 miles southwest of 
Helotes. This information agrees with the U.S. Geodetic Survey Map of the region. 
Thus the type locality of Eurycea neotenes, designated by Bishop and Wright (Proc. 
3101. Soc. Wash., 1937) as “Culebra Creek, five miles north of Helotes, Bexar County, 
Texas,” appears to be an error for Helotes Creek. Nearly all of the Eurycea neotenes 
collected at Helotes Creek were from the immediate vicinity of a large pool which is 
undoubtedly a spring. Specimens were very scarce a short distance away from the pool. 
All the salamanders lived in the swiftest part of the creek among Ieaves and trash and 
underneath rocks. 

Fifty specimens of Eurycea neotenes were collected by Mr. Flury and myself on 
May 18, 1941, from a small branch of Wolf Creek 9 miles north of Kerrville in 
Gillespie County. All were taken within a hundred feet of a large spring, which was the 
source of the creek. They occurred along the edges of the stream among leaves, sticks, 
and stones in swiftly running water. The largest of the salamanders measures 54 mm., 
the smallest 15 mm., averaging 33 mm. 

On September 20, 1941, nine specimens of this neotenic salamander were collected 
from a spring 6 miles north northwest of Kerrville, Kerr County, Texas. The habitat at 
this locality was quite similar to the one mentioned above. When disturbed, the sala- 
manders would dart a short distance and attempt to work their way under a stone or 
into some trash. Efforts to keep them alive out of their natural habitat were without 
success; these salamanders die very quickly when removed from running water. Trans- 
formed individuals and eggs could not be found. 

The two new locality records extend the range of Eurycea neotenes approximately 
50 miles in a north northwesterly direction from the type locality. When investigated, 
other permanent springs between Helotes and Kerrville will probably be found to be 
inhabited by this species—Brycre C. Brown, Harlingen, Texas. 
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ABNORMALLY INFLATED LYMPH SACS IN THE WOOD FROG.—On the 
evening of April 14, 1941, while visiting a small pond in the vicinity of Ithaca, New 
York, the writer noticed a male wood frog (Rana sylvatica Le Conte) kicking about on 
the surface of the water, its sides greatly inflated. Try as it would to dive below the 
water’s surface, its balloon-like sides prevented it from completely submerging itself. Each 
swelling extended from the tympanum to the groin and from the dermal plica to the 
ventero-lateral side of the belly. Except for the greatly dilated sides the frog seemed to be 
in a healthy condition. It was brought into the laboratory and kept for several days 
during which time it was unable to deflate itself. It was finally preserved in 10% formalin 
and dissected. 


Fic. 1. Abnormally inflated lymph sacs in a wood frog. Photo by Arthur Smith. 


The swellings proved to be dilations of the lateral subcutaneous lymph spaces, and 
the distension was caused by gas rather than by any abnormal amount of fluid. That 
these spaces were entirely separated was indicated when one inflated sac was punctured 
and collapsed, leaving the other still fully inflated. 

A second wood frog with even more extensive lateral swellings was found the same 
evening in another pond near Ithaca by Mr. Douglass Payne. The swollen sides of this 
frog also proved to be gascous dilations of the lateral subcutaneous lymph spaces. From 
what source the gas was derived and why it should accumulate in these particular spaces 
afford curious problems.—Perry W. Grtpert, Department of Zoology, Cornell University, 
Ithaca, New York. 


RANGE EXTENSION OF THE MEXICAN WHIP SNAKE.—Since Coluber 
mentovarius mentovarius Duméril and Bibron has not previously been recorded farther 
north than Rodriguez Clara in southern Veracruz, a specimen collected in northern San 
Luis Potosi extends the known range of the species some 300 miles, and into a different 
biotic province. The snake was found dead in the brush at the side of the Pan-American 
highway at a point about 480 km. north of Mexico City (464 miles south of the Mexican 
Border) near Cuidad Valles, February 28, 1940. The country at this point is quite arid 
and covered by chaparral. The occurrence of C. m. mentovarius at this locality extends 
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its known range from the Peten Pronvince through the Veracruzian. 

The specimen, a male, was quite fresh and was preserved as an alcoholic skin. It is 
now in the Taylor-Smith Collection. It measured 1565 mm. in total length before 
skinning; head 47 mm. long and 22 mm. wide at its widest point; ratio of length to 
width .47; maxillary teeth 20, increasing in size posteriorly. The hemipenis has three 
large basal hooks which grade into spines and calyces. There are seven upper labials, 
the fourth and sixth very large, only the fourth bordering the eye. Lower labials ten on 
right, nine on left side, fifth very large; four in contact with anterior chin shields on each 
side. Two preoculars, lower very small, and two postoculars. Temporals 2-2-2 on left 
side and 2-2-3 on right. Ventrals 193, caudals 114, anal divided. Scale rows 19-17-13. 
Color above uniform brown, light below.—C. F. Kaurretp, Staten Island Zoological 
Society, New York. 


EFFECT OF TEMPERATURE ON COLOR CHANGE IN THE RATTLESNAKE. 
—The effects of temperature, light, hormones and nerve action on color change in lizards 
have been established for several species. In the snakes individual color responses seem 
not to have been recorded, although these might be expected on the basis of their pig- 
mentary system. Of all the various chromatophores that have been described for the 
lizards, there seems to be only one class of pigment cells that is able to disperse or con- 
centrate its pigment granules and thus effect color changes. These are the melanophores. 
In several snakes investigated they constitute a very diffuse and dense network that does 
not seem to act as an effector system with the exception of relatively few isolated, star- 
shaped melanophores that respond to pituitary hormones. The latter are so outnumbered 
by the large diffuse net-type that their activity does not produce any noticeable color 
change. This rather static type of pigmentary system may possibly explain the rela- 
tively small degree of background adaptation recorded so far for individual snakes. 

An investigation of the prairie rattlesnake, Crotalus v. viridis, has shown that in 
this species all of the dark pattern that is superimposed upon a yellow-white background 
is produced by three types of melanophores, all of which are able to disperse or con- 
centrate their melanin pigment. This behavior has been shown to be dependent upon the 
presence or absence of the pars intermedia hormone of the pituitary gland, for if this 
organ is removed these animals assume permanently a pale cream color due to complete 
concentration of pigment in the various melanophores (1941, Biol. Bull., 80: 228). The 
yellow-white background color is produced by white and yellow reflecting guanophores 
which reside unchangeably in the dermis, while the melanophores send their branches 
into the epidermis. 

It is consequently of great interest to note that high temperatures cause an effect 
similar to that produced by hypophysectomy, while low temperatures evoke maximal 
pigment dispersion. Sixteen animals were tested for temperature responses. In two runs 
of eight animals each the snakes were placed for several hours in an incubator at 45° C. 
In another experiment these animals were subjected. to ice-box temperature. Upon with- 
drawal of animals from either environment the gross effect of their color tone is rather 
striking. Snakes whose rectal temperature averaged about 35° C. were extremely light, 
resembling those in a hypophysectomized condition. Their melanophores were in most 
cases maximally contracted and when the skin was viewed under the light of a mercury 
arc lamp the dermal guanophores reflected a strikingly green color. As the rectal tempera- 
ture dropped to about 30° C. the melanophores were seen to disperse, and gradually as- 
sumed their more typical intermediate state at room temperature (23° C). Animals re- 
moved from the ice-box averaged a rectal temperature of about 8° C. They exhibited 
maximal darkening which returned to normal shortly after attaining room temperature. 

The findings are in agreement with Parker, Atsatt, et al, who find that low tempera- 
ture is an important factor in causing maximal darkening in lizards, while high tempera- 
tures are responsible for the opposite effect. It should be pointed out, however, that 
ophidian color changes may to some degree be obscured by the cornified epidermis which 
often contains large deposits of melanin granules, especially so prior to shedding. This 
pigment deposit, which is absent in most lizards, but in snakes is derived from the melano- 
phore processes residing in the epidermis, can accumulate to form a rather dense layer. 
Under such conditions changes in the underlying pigment cells are not easily observed 
and any resulting metachrosis is more or less effectively screened out—HrrMANN RAHN, 
University of Rochester, Rochester, New York. 
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UNNECESSARY NOMENCLATORIAL CHANGES.—Everyone having to do with 
American reptiles cannot but have been extraordinarily interested in Dr. Francis Harper’s 
article which appeared in the American Midland Naturalist (Vol. 23, 1940: 692, et seq.). 
He would attribute the name for our common gopher turtle to Bartram rather than to 
Daudin. Bartram’s remarks concerning this animal, however, prove that they were 
drawn up from memory and he confuses the gopher turtle with the box tortoise, part 
of his remarks referring to one and part to the other. The name also is a purely 
fortuitous binominal, I think perhaps the only one Bartram ever chanced to make, thus 
there would seem nothing gained by making this suggested change. 

As I chanced to be in Philadelphia the other morning, I went to the Philosophical 
Society where its distinguished President, Dr. Conklin, was kind enough to allow me to 
examine the 24-page fragment of a Histoire Naturelle des Quadrupedes Ovipares which 
the reviews in Millin’s Magasin Encyclopedique ou Journal des Sciences des Letters et 
des Arts indicate were by Daudin (vol. 4, 1800: 130 and 558). It will be recalled that 
this fragment is unique insofar as American libraries are concerned, but that Dr. Harper 
discovered that there were two other probably similar 12-page livraisons in the libraries 
of the Paris Museum and the Institute of France. Miss Mia Reinap, of the Library staff 
of this Museum, has found another reference to the first livraisons of this work of 
Daudin’s. This is in Bulletin Des Sciences, par la Societe Philomathique, Paris: (Nivose, an 
9 de la Republique (1801). 


Histoire naturelle des Quadrupedes ovipares, par F. M. Daudin; avec des gravures enluminees.— 
Ire, livraison. Un cahier in-4°, de 12 pages; avec 5 planches, dont une double. Prix: 5 fr.—Paris. 
Fuchs. An 9, 

Chaque planche a son explication. Lorsque toutes les especes autont ete decrites, chacun pourra 
les disposer selon le systeme qui lui plaira le plus. Ce cahier no contient que des rainettes (hyla), au 
nombre de 6 especes, dont deux nouvelles. Le C. Daudin a suivi le meme mode de description que 
dans son histoire des oiseaux. 


If we consider that these fragments were parts of a printed book, certain changes in 
nomenclature would be made necessary. This, however, is not the case, at least as far 
as the Philadelphia fascicle is concerned. These proved simply to be bound proof sheets 
unpaged, without indication of authorship, and bearing pencilled corrections not im- 
probably by the author’s own hand, perhaps the very proof sheets from which the 
Millin review was written. It will be recalled that it was a custom during this active 
period of French zoology to circulate proof sheets among colleagues to prevent dupli- 
cation. Of the first fascicle three sets of proof sheets appear to have survived, of the 
second but one. I have had this photostated and copies may now be found in the 
Library of the Museum of Comparative Zoology and of the United States National 
Museum. Thus, these unimportant but infinitely troublesome nomenclatorial changes are 
obviously unnecessary —Tuomas Barsour, Museum of Comparative Zoology, Cambridge, 
Massachusetts. 


TWO PREOCCUPIED NAMES.—When Dr. Doris Cochran published her Herpetology 
of Hispaniola (Bull. U.S. Nat. Mus. 177, 1941: 70), she used the name Eleutherodactylus 
intermedius for a frog recently given her by this museum, collected in Haiti by my col- 
league Dr. P. J. Darlington. This name, however, was preoccupied by Eleutherodactylus 
intermedius Barbour and Shreve (Bull. Mus. Comp. Zool. 80, 1937: 384) for a Cuban 
frog. At her suggestion, I propose to rename the Haitian species Eleutherodactylus 
haitianus. She has also very kindly called my attention to the fact that Hylodes parvus 
Girard is a valid species from Brazil which will now be called Eleutherodactylus parvus 
and which preoccupies Eleutherodactylus parvus Barbour and Shreve (loc. cit.: 386) from 
Cuba. In accordance with her suggestion, I am renaming our species Eleutherodactylus 
cubanus. I suggested that Dr. Cochran make these changes herself, but she has asked me 
to make them.—T. BArsour, Museum of Comparative Zoology, Cambridge, Massachu- 
setts, 


EXTENSION OF THE RANGE OF XANTUSIA VIGILIS.—At Granite Station, 
Kern Co., California, on Feb. 23, 1941, six specimens of Xantusia vigilis Baird were 
taken under granite flakes. Three were found under one rock-cap. No yuccas, the usual 
shelter for this lizard, are found in that location. The flora is typified by grass and a 
very occasional live oak. I believe this to be the first record of this species from the San 
Joaquin Valley —Grorce H. Hantey, Bakersfield, California. 
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AMPHIBIANS AND REPTILES FROM VAN BUREN COUNTY, MICHIGAN.— 
While visiting Ralph Maynard near Lawrence, Van Buren County, Michigan, on Septem- 
ber 6 and 7, 1941, we collected some forty specimens of reptiles and amphibians. Twenty- 
nine of these were preserved and placed in my personal collection. They represent 
seven forms; three more were found DOR, easily identifiable, but unfortunately beyond 
preservation. Of these ten species and subspecies two, Ambystoma jeffersonianum and 
Chrysemys bellii marginata, had not been reported by Ruthven, Thompson and Gaige 
(1928) for Van Buren County; six others confirm records from other sources. 

Our specimens were taken either in Reynolds Lake, a very small muck-bottomed 
lake 2% miles east of Lawrence, or in a wooded bottom-land area 2 or 3 miles from the 
lake. This bottom-land had been covered by several inches of water in the spring, and 
remained damp later in the season, when the water had disappeared. This area, with 
deciduous timber, down logs and rotting stumps, was intersected by a road on which 
we found the DOR specimens. The list follows: 

Ambystoma jeffersonianum Green.—A single specimen was taken under a log in the 
woodland area, and due to the generosity of Ralph Maynard I have added to my 
collection three of these salamanders found in a well near Lawrence, May 17, 1942. 

Rana clamitans Latreille—Three were taken in Reynolds Lake. 

Rana sylvatica cantabrigensis Baird—Thirteen were taken in the wooded area. In 
these specimens the ratio of the length of the tibia to the body length varies from .50 
to .57 in six males and .51 to .54 in five females. 

Thamnophis sirtalis sirtalis (Linnaeus) —Several DOR. 

Heterodon contortrix contortrix (Linnaeus).—One DOR. 

Sternotherus odoratus (Latreille) —Twenty-eight from Reynolds Lake. 

Emys blandingii (Holbrook).—Remains of a shell of this species were found in 
the wooded area. 

Chrysemys bellii marginata (Agassiz).—Four from Reynolds Lake. 

Amyda spinifera spinifera (Le Sueur).—One in Reynolds Lake. 

Chelydra serpentina (Linnaeus).—One DOR. 

—Ricuarp A. Epcren, Jr., 4722 Manor Ave., Chicago, Illinois. 


THE STATUS OF SCINCUS LATERALIS SAY.—Stejneger maintains (Copera, 
1934; 182) that this name, proposed by Say in 1823 (Long’s Expedition to the Rocky 
Mountains, 2: 324), is preoccupied by reason of the combination Scincus lateralis, which 
resulted from Daudin’s transfer (Hist. Nat. Reptiles, 4, 1802: 314) of Lacerta lateralis 
Thunberg (1787) to the genus Scincus. As Lonnberg has pointed out, Thunberg’s name 
is a synonym of the Mediterranean Gongylus ocellatus (Forskal, 1775). 

Dr. Stejneger cites no article of the International Rules of Zoological Nomenclature 
in support of his conclusion. The ambiguous Articles 35 and 36 may appear to deal with 
cases of this sort, but it is very doubtful whether they were actually intended to do so. 
On the other hand, the problem is treated very explicitly in the American Ornithologists’ 
Union’s “Code of Nomenclature” (revised edition, 1908). This code aims to harmonize 
with the International Rules, and it is helpful on many points on which the latter are 
not sufficiently explicit. Thus we read among the remarks under Canon XXX (pp. 
Ivii-lviii) : 

“The provision in regard to the previous use of a specific or subspecific name in 
combination with the same generic name has relation only to the original designation of 
a species or subspecies described as new, not to combinations of names resulting from 
the reference of species or subspecies to some other genus than the one to which it was 
originally referred. Thus, Sylvia cerulea Wilson, 1811, is not rendered untenable by 
Sylvia caerulea Latham, 1790, for the reason that Sylvia caerulea Latham is merely 
Motacilla caerulea Linn, (1766) transferred from the genus Motacilla to the genus 
Sylvia, and not a new species named by Latham Sylvia caerulea, since it is not con- 
generic, in a modern sense, with the Lathamian species.” 

Just as Dendroica cerulea (Wilson) is the accepted name of the cerulean warbler 
to-day, so Leiolopisma laterale (Say) must apparently remain the valid name of the 
ground lizard. It can not be replaced by the Scincus unicolor of Harlan (1825).— 
Francis Harper, Swarthmore, Pennsylvania. 
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A PARTIALLY SCALELESS GARTER-SNAKE.—A snake lacking all dorsal and 
caudal scales was collected at King’s Canyon, near Fresno, California, by Mr. and Mrs. 
H. F. Quick in August, 1940. Through their courtesy the specimen was sent to me and 
deposited in the University of Michigan Museum of Zoology (No. 90490). Unfor- 
tunately, the animal arrived dead, though still in excellent condition for study. 

The specimen is clearly a new-born Thamnophis. Mr. T. Paul Maslin has com- 
pared it with the garter-snakes in the Museum of Vertebrate Zoology and has kindly 
supplied notes concerning its identification. He states that the scaleless specimen should 
be assigned to couchii because of the presence of a median light stripe (often present in 
couchii) ; the separation of the dorsal dark spots from the upper lateral spots; the 
pigmentation on the edges of the ventrals; and the resemblance of the pattern of the lip 
and lower part of the head to that of couchii, when the masking by the normal lepidosis 
is taken into consideration. In Thamnophis sirtalis tetrataenia, the only other form 
requiring consideration, specimens from areas adjacent to Fresno County always have 
the upper lateral spots connected with the dorsal spots or with the dorsal median stripe. 

The specimen is a female 218 mm. long, the tail making up 52 mm. of the length. 
Except for the ventrals and a few scutes on the lower lips and snout the snake is naked, 
covered only by soft, brightly colored skin. The skin is minutely creased by fine, irregu- 
lar wrinkles which are vertical and do not seem to be correlated in number or size with 
segments or scale row areas. On the anterior third of the median ventral part of the 
tail there is a deep, bilabiate groove which has a marked similarity in shape to a hemi- 
penial sulcus. 

Though the top of the head is bare, grooves show where the scale margins should be. 
This is not the case on any other part of the body. Each nostril is surrounded by a 
single, sub-circular scale. The rostral and mental are present, but on the sides of the 
head no scales appear in the loreal, temporal, or ocular regions. The supralabial area 
has no normal scales, but bears numerous irregular plates which vary from large to small, 
and from round to cuboid or horizontally elongate. Under each eye is a long narrow 
scale. Anteriorly the “labials” are close together and in one vertical row, but posteriorly 
they are far apart and in four indefinite vertical rows. This labial series ends halfway 
between the eye and the angle of the mouth. Along the anterior edge of each lower lip 
are six small, irregular, poorly developed plates. 

There is a full series of 160 ventrals, with no caudals. The anal and preanal plates 
are divided; the eleven ventrals in front of the preanal are mesially grooved and notched 
but not divided. The umbilical scar is situated anterior to these grooved ventrals, on 
ventrals 143-144. The four most anterior ventrals are successively larger posteriorly, 
the first being about one half the size of the fifth, which is full width; ventrals 1, 2, 4, 
5, and 6 are sagitally sutured. No gulars or genials are present. 

When fresh,, the snake had a green dorsal stripe and the light parts of the sides 
were pale green. The dark spots were a shining black. The upper row of spots on each 
side is fused into a highly nodose but continuous stripe. The spots of the lower dorso- 
lateral series (above the lateral light stripe) are very close together but coalesce in only 
a few places, except near the end of the trunk, where they tend to fuse and combine 
with the upper row. Below the very distinct lateral stripe and touching the ventrals is 
a row of smaller rounded dark spots which are more numerous than the spots in one 
of the dorsolateral rows and are mostly discrete. This series continues onto the ventro- 
lateral surface of the base of the tail as separate spots, though the two dorsolateral rows 
of each side fuse into a single lateral stripe on the tail. The ventrals are narrowly 
blackened at their bases medially, more widely at their ends. The head and nape are 
black down to the labial region save for a little pale spot on the mid-parietal area. The 
snout is mottled with light and dark to below the nostril. There is a light vertical 
preocular bar preceded by a large lateral extension of the dorsal dark color. Below each 
eye is an elongate black blotch, and at each angle of the mouth is a round dark spot. 
The labial spots only partially coincide with the location of scales, the shape of the 
spot apparently not being correlated with that of the scale—Witu1am H. Sticke, 
U. S. Fish and Wildlife Service, Patuxent Research Refuge, Bowie, Maryland. 


LIP CURLING OF THE RED-BELLIED SNAKE—While collecting a seriés of 
35 Storeria occipitomaculata at Little Mud Pond, Pike County, Pennsylvania, during 
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August, 1941, a peculiar habit of these snakes was observed that is apparently unrecorded; 
I am unaware of any similar behvior in other snakes. While making measurements of the 
living snakes, it was first noticed, and then repeatedly observed, that the lips of some of 
the snakes were simultaneously drawn upward and downward from the mouth, exposing 
the gums and the inside of the lips. When scrutinized closely, the snake appeared to be 
snarling. This “baring of fangs” was unaccompanied by any threatening posture or at- 
tempt to bite. Usually the mouth remained closed throughout, but occasionally the jaws 
were slightly parted. Restraint of any kind, or even startling the snake, was sufficient 
to produce this response. At first it was believed that the specimens showing this reaction 
might have been injured or held too tightly, for it might have been construed as an 
expression of agony, but this was soon shown not to be so. It is difficult to imagine 
what the value, if any, of such behavior could be to the snake. Possibly it is merely 
an expression of fear, although it seems incredible that a snake should register emotion 
by facial muscular contortions. The small size of these common and well known snakes 
would account for the habit remaining unnoticed for so long a time——KENNETH L. 
Gosner, 453 Mt. Prospect Ave., Newark, New Jersey. 


REPTILES AND AMPHIBIANS OF CUMBERLAND COUNTY, ILLINOIS.— 
The most recent publication on the herpetology of east central Illinois is T. L. Hankin- 
son’s “Amphibians and Reptiles of the Charleston Region” (Trans. Ill. Acad. Sci., 10, 
1917: 322-330). 

Cumberland County is about 36 miles from the Illinois-Indiana border. Its greatest 
width is approximately 24 miles; its greatest length 15 miles. The total area is 336 square 
miles. The county’s chief stream is the Embarrass River of the Wabash system. This 
part of Illinois was probably originally wooded. 

Of the reptiles and amphibians recorded from Illinois, 34 species have been found in 
Cumberland County (22 of reptiles and 12 of amphibians). Specimens of nearly all of 
these are deposited in Field Museum. Other records are from the private collection of 
Philip Smith, the collection of the Greenup High School, and the collection of Eastern 
Illinois State Teacher’s College. Additional specimens have been sent to the Chicago 
Academy of Sciences. 

I wish to express my gratitude to Walter L. Necker, Clifford H. Pope, and Karl P. 
Schmidt for their assistance in identifying specimens and in the preparation of the manu- 
script; and to Philip Smith, Delbert Easton and Junior McMorris for assistance in col- 
lecting specimens. Walter O. Scruggs has kindly allowed me to make use of collections, 
lists, and pamphlets of Eastern Illinois State Teachers College. The list of species follows. 

Necturus maculosus maculosus Rafinesque—The Embarrass River and its larger 
tributaries. 

Ambystoma tigrinum tigrinum Green.—Common throughout the country. 

Ambystoma texanum Matthes.—Under logs near ponds and in the swampy river 
bottoms. 

Eurycea longicauda Green.—One specimen collected from a small spring just north of 
Greenup by Delbert Easton, now in the Greenup High School collection. 

Bufo americanus americanus Holbrook.—Specimens taken in and near Greenup. 

Bufo fowleri Hinckley —The more abundant of the two toads found here. 

Acris crepitans Baird.—Occasional in small ponds and drainage ditches. 

Pseuuacris nigrita triseriata Baird—Plentiful throughout county in ditches and small 
ponds. 

Hyla crucifer Wied.—Found in small ponds. 

Rana catesbeiana Shaw.—Common along the Embarrass River. 

Rana pipiens Schreber.—Fairly common throughout the county. The relations with 
Rana spenocephala have not been studied. 

Rana aerolata circulosa Davis and Rice.—Taken in large numbers for its legs. Philip 
Smith collected several specimens about one mile south of Toledo in a swampy bottom. 

Eumeces laticeps Schneider.—In the southeast corner of the county under logs and the 
bark of dead trees. 

Eumeces fasciatus Linnaeus.—Found with E. laticeps. 

Heterodon contortrix Linnaeus.—Abundant. 
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Opheodrys aestivus Linnaeus.—Fairly abundant, with a large concentration of this 
species at Cumberland Mineral Springs, near Greenup, suggesting that this may be a 
hibernating place. 

Coluber constrictor flaviventris Say—In pasture lands and on hill sides throughout 
the country. 

Elaphe obsoleta obscleta Say—Occasional on bluffs near river. 

Lampropeltis calligastor Harlan—Abundant in hay fields and under shocks of hay. 

Lampropeltis getulus nigra Blanchard.—One specimen taken by a school boy about 
114 miles west of the Liberty Hill corner. 

Lampropeltis triangulum triangulum Lacépéde—Rare in this county. A few speci- 
mens from in and near Greenup. 

Natrix sipedon. sipedon Linnaeus.—Abundant in mats of brush and under rocks along 
the river and larger creeks. 

Storeria dekayi Holbrook.—Under rocks and logs throughout county. Hankinson 
reports only one specimen. 

Storeria occipitomaculata Storer—One specimen taken under a rock about 1 mile 
north of Greenup is now in the Greenup High School collection. 

Thamnophis sirtalis sirtalis Linnaeus—Abundant. 

Agkistrodon mokasen cupreus Rafinesque—Three specimens have been found in the 
county, all within a half mile radius of Cumberland Mineral Springs. The largest meas- 
ured 339 mm. These specimens have a pair of small dark spots in the light spaces be- 
tween the dark bands. 

Sistrurus catenatus catenatus Rafinesque.—A single specimen from the northeastern 
part of county near Diona, collected September 6, 1938, is in the University of Illinois 
collection. Other specimens have been reported from the same locality. 

Crotalus horridus horridus Linnaeus—One specimen found DOR by Philip Smith 
about 1 mile north of Greenup on Highway 130. I have not seen the specimens reported 
from south of Jewett and Woodbury. 

Chelydra serpentina Linnaeus—Abundant. 

Emys blandingii Holbrook—Several specimens taken in the Cottonwood Creek 
Swamp just west of the Salem Church. 

Terrapene carolina Linnaeus—Abundant. 

Terrapene ornata Agassiz—Found almost entirely in the Cottonwood Creek Swamp 
mentioned above. 

Chrysemys picta marginata Agassiz—Fairly common in streams and ponds. 

Amyda mutica LeSueur.—Fairly abundant in the river. 

Amyda spinifera spinifera LeSueur—The more common of the two soft-shelled turtles 
here. 

Graptemys pseudogeographica pseudogeographica Gray—One specimen taken by Wil- 
liam McMorris in a fish net in the Embarrass near the Illinois Central Railroad bridge. 

Several species are known to occur in the counties immediately surrounding Cumber- 
land, which have not been collected here as yet. They should be added by further search. 
Hankinson records Desmognathus fusca, Triturus viridescens, Rana cantabrigensis, Na- 
trix kirtlandii, and Thamnophis radix. The collection of Eastern Illinois State Teachers 
College includes Eurycea bislineata, Plethodon glutinosus, Sceloporus undulatus, Lei- 
olopisma unicolor, Haldea valeriae elegans and Carphophis amoena helenae—James A. 
Peters, Vivarium Bldg., University of Illinois, Champaign, Illinois. 


A METHOD FOR COLLECTING THE VERTEBRATES ASSOCIATED WITH 
WATER HYACINTHS.—Many of the fishes, amphibians, and reptiles of Florida that 
live among the roots of the water hyacinth, Piaropus crassipes, are common in this 
habitat but have remained rare in collections because of the difficulty of collecting them. 
Seining for the animals living in these places is extremely ineffective, as seines with 
mesh small enough to retain the smaller forms become clogged with mud and algae. 
Moreover, the mere size and weight of the hyacinths so handicap the seiner that it is 
impossible to work in the places where the hyacinths are thickest, and it is often in 
these places that the most forms occur. 


| 

1; 

e 

of 

ig 

S 

t 

n . 

n 

e 

y 

n 

), 

t 

’ 
| 


184 COPEIA 1942, No. 3 


For some years the accepted method of collecting animals from this habitat has 
been that of “rolling” the hyacinths. Using this technique the collector wades out 
through the hyacinths and then, turning shoreward, rolls the mats of plants up into 
large heaps and pushes them out onto the shore. On land the roll of plants is taken 
apart, one at a time, and the animals removed from among the roots. It is obvious 
that when this method is used only a small percentage of the individuals are captured, 
as many are lost in the grass and mud on shore, and many more probably escape before 
the plants are removed from the water. 

For these reasons I constructed a dredge to collect the vertebrates in this habitat. 
This dredge is composed of two parts hinged together. The upper half is made in the 
form of a trough 2 feet 9 inches wide by 6 feet long by 3 inches deep with a floor 
of one-inch galvanized chicken wire. The ends and side pieces are made of 2 inch by 
3 inch yellow pine and are thoroughly braced with angle irons. Eight inches of the 
side pieces are left extending at the ends to serve as handles. The lower section of the 
dredge is made with the same outside dimensions but the frame of this part is built of 
1 inch by 3 inch boards laid flat end is thus only 1 inch deep. The floor of the lower 
section is made of % inch galvanized hardware cloth. The lower section is hinged to 
the upper along one side with three galvanized metal hinges and the unhinged side is 
fitted with brass trunk snaps to hold the two sections together. 


Two men can carry this dredge out into the water, submerge it, and bring it up 
under a mass of hyacinths. In this way the hyacinths and the animals among the 
roots are caught in the wire bottom of the trough. The dredge and its contents are then 
lifted free of the water and are carried ashore. Some of the larger fish, turtles, and 
snakes are too big to fall through the one-inch chicken wire, but animals of this size 
can usually be seen moving among the plants and can be captured at once. Some species 
tend to become entangled in the roots of the hyacinths and for these it is best to examine 
the plants before they are thrown from the dredge. The trunk snaps are then released 
and the upper part containing the hyacinths is swung back. Most of the animals are so 
small that they have fallen through the chicken wire floor of the upper section on to 
the % inch hardware cloth forming the floor of the lower section and may then be 
caught without difficulty—Coteman J. Gorn, Department of Biology, University of 
Florida, Gainesville, Florida. 
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HERPETOLOGICAL NOTES FROM LAKE COBBOSSEECONTEE AND VICIN- 
ITY, KENNEBEC COUNTY, MAINE.—The species reported below represent records 
accumulated during the summers of 1934, 1935, 1937 and 1941 at the State YMCA Camp, 
Lake Cobbosseecontee, Kennebec County, Maine. This area is in south-central Maine 
about 8 miles west of Augusta, and about 3 miles east of the town of Winthrop. Lake 
Cobbosseecontee, at an elevation of about 168 feet, is about 8 miles long and 2 miles wide 
and is dotted with islands, which, because of their frequent proximity, particularly during 
low water, create vegetation-choked, log and stump strewn shallow water habitats. 
Swampy coves along the shoreline afford similar habitats. The lake is surrounded by a 
fringe of mixed coniferous forest containing several sphagnum bogs, back from which are 
cultivated hillsides reaching an elevation of 400 feet. From this area 23 species were 
collected, a list of which follows. 

Triturus viridescens viridescens (Rafinesque) Common. Both the adult aquatic and 
terrestrial stages were found, the former in vegetation-filled shallows and the latter under 
logs and rocks on the islands and the mainland. 

Ambystoma maculatum (Shaw).—Found each summer except that of 1941. Usually 
found under rocks and in the litter around a woodworking shop. 

Desmognathus fuscus fuscus (Rafinesque) Common under rocks in a small stream 
draining into the lake. The specimens collected, including even the smallest ones, were so 
heavily pigmented with black dorsally as to obliterate any trace of a dorsal pattern and 
ventrally had also an unusual amount of pigment. 

Plethodon cinereus (Green).—Common in the damp woods, frequenting old rotting 
logs and stumps. Only the typical red-backed phase was found, although one almost 
completely albino specimen was also collected. So far as can be determined this is the 
first record of an albino P. cinereus. Albinism is known to be common among am- 
phibians, and there is a report of an albino Plethodon glutinosus (Piatt, Coprta, 1931: 29). 
A female with six eggs was collected June 22, 1941. 

Hemidactylium scutatum (Schlegel). —A single specimen was found beneath a mat of 
sphagnum moss in a bog on the shore of the lake in the coniferous forest. This is appar- 
ently a new state record, as well as an extension of range for the species in the United 
States. 

Eurycea bislineata bislineata (Green).—This species was found associated with 
D. fuscus; in the stream mentioned, it was much more common than the former species. 

Bufo americanus americanus Holbrook.—This toad was common about the region 
and was easily collected on warm summer nights from its calling place along the sandy 
shores of the lake. 

Hyla crucifer Wied.—A single specimen was collected; it is known to be more 
common during its breeding season in the spring. 

Hyla versicolor versicolor (Le Conte)—A lone individual was collected in the 
summer of 1935 from the trunk of a pine tree. The species is common throughout the 
area, and individuals can be heard calling on warm evenings from the woods adjacent 
to the lake. 

Rana catesbeiana Shaw.—An exceedingly abundant species, particularly partial to 
the sloughs between the islands and the swampy shallows of the coves. A pair was noted 
in amplexus on June 28, 1941. 

Rana clamitans Latreille—Very common and frequently associated with R. cates- 
beiana. Unlike the bullfrog this frog was also common along the streams, in the bogs, 
and in springs. 

Rana palustris Le Conte—Another common species, found along the swampy 
shallows of the lake but also in grassy areas some distance from the water. There was 
little tendency, in the specimens collected, towards the fusion of the dorsal spots noted 
by Oliver and Bailey (Biol. Surv. Conn. Watershed, 1939: 203), in their New Hampshire 
material. Scattered individuals showed some fusion of these spots, but this was not a 
characteristic of the series as a whole. 

Rana pipiens Schreber—This species was also very abundant in the region studied. 
It was found along the shores of the lake and its islands and almost as frequently in the 
damp meadows back of the lake. Any attempt to settle the status of the leopard frog is 
beyond the scope of this paper, but this New England form is decidedly different from the 
form also called “pipiens” that occurs throughout the coastal plain from New Jersey 
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to Virginia and south. Until this problem can be given the study necessary to reach a 
decision it seems best to call all of these frogs R. pipiens, however, thereby reducing 
confusion. 

Rana sylvatica sylvatica (Le Conte).—An abundant species preferring stream bor- 
ders and damp woodlands, where heaped up lumps in the pine needles often indicated its 
presence. 

Opheodrys vernalis (Harlan).—A single specimen was secured, but frequent reports 
of green “grass snakes” attest its relative abundance. 

Coluber constrictor constrictor Linnaeus——A common species often seen along the 
stone walls of the fields back of the lake. 

Lampropeltis triangulum triangulum (Lacépéde).—Three specimens, all juveniles, 
were collected; two were caught as they crossed a road and one was found in the 
vicinity of a barn. 

Natrix sipedon sipedon (Linnaeus)—A very common species sometimes observed 
swimming far out in the lake but more frequently on and under logs and stumps in the 
sluices between the islands and along the shallow shores. One specimen was taken as it 
crossed a dirt road some distance from water. 

Storeria occipitomaculata (Storer).—Two specimens were taken, one found dead on 
a highway, and the other in an old lumber pile in a field, a typical habitat. 

Thamnophis sauritus sauritus (Linnaeus).—Apparently not common to judge from 
the fact that only two specimens were seen, one in 1934 and the other in 1935. 

Thamnophis sirtalis sirtalis (Linnaeus)—The common garter snake was by far 
the most abundant snake. It was collected on both the islands and the mainland, where 
it was found in clearings in the deep woods, in old lumber piles, under sheets of refuse tin 
in dumps, and especially in and around the stone walls of cultivated fields, which were 
veritable dens for this species. 

Chelydra serpentina (Linnaeus).—An abundant species particularly where shallow, 
vegetation-filled water provided an ample food supply. 

Chrysemys picta picta (Schneider).—The most common turtle in the lake, seen along 
the log-strewn sluices of the islands and any place in the lake where there was a suitable 
object to crawl out on. It was often taken on fishing lines. In the specimens collected, 
there was apparently no amalgamation of the characters of the typical C. p. picta with 
those of its close relative to the west, C. p. marginata—James A. Fowter, Biology De- 
partment, The George Washington University, Washington, D. C. 


REPTILES EATEN BY BIRDS.—Examination of numerous stomachs (gizzards) 
from birds collected in Utah each season for the past several years, revealed the follow- 
ing reptiles, in recognizable condition, among the stomach contents: 

Sceloporus graciosus graciosus Baird and Girard—One specimen in each of five 
stomachs of sparrow hawks, Falco sparverius sparverius Linnaeus, collected at Emery, 
Utah, August 8, 1939; Plymouth, September 21, 1939; Alton, April 25, 1940; Price, 
April 24, 1940; and Cornish, June 10, 1940. Of four sparrow hawks collected near 
Vernon, Utah, on August 6, 1940, one contained 3 juvenile swifts and another had 
recently eaten a mature specimen. The stomach of a western red-tailed hawk, Buteo 
borealis calurus Cassin, collected at Holden, Utah, August 19, 1941, contained 217 grass- 
hoppers, and a large sagebrush swift crammed partly into the stomach with most of its 
body and the tail still extending into the esophagus. One juvenile specimen was present 
in the stomach of a Nevada shrike, Lanius ludovicianus nevadensis Grinnell, collected 
at Petersboro, in Cache Valley, on August 16, 1941. 

Uta stansburiana stansburiana Baird and Girard.—One specimen in the stomach of 
a sparrow hawk collected at Vernal, Utah, August 17, 1940; another in the stomach 
of a Nevada shrike collected at Timpie, September 21, 1934; a third in a shrike stomach 
collected at Thatcher, May 3, 1940. 

Phrynosoma orbiculare ornatissimum Girard.—One specimen in the stomach of a 
Swainson hawk, Buteo swainsoni Bonaparte, collected at Clover, Utah, July 27, 1939. 

Thamnophis ordinoides vagrans Baird and Girard.—One stomach of a western red- 
tailed hawk, Buteo borealis calurus Cassin, collected at Logan, Utah, November 2, 1940. 
contained a juvenile wandering garter snake nearly 12 inches long. A stomach from a 
second hawk of this species, collected at Fielding, Utah, during April of 1939, contained 
the bones and head of a small snake, species undetermined—G. F. KNow ton and 
J. S. Sranrorp, Utah Agricultural Experiment Station, Logan, Utah. 
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SPHAERIID CLAMS ATTACHED TO THE MOUTH OF YOUNG PIKE—-On 
May 22, 1940, while making observations on the life history of the northern pike, Esox 
lucius, three fingerling northern pike were seen swimming about with white objects that 
appeared to be protruding from their mouths. Two of these fingerling pike were captured 
in a dip net and the white objects proved to be fingernail clams kindly identified by 
Dr. Henry van der Schalie as Musculium securis (Prime). One clam was attached to the 
mouth of each fish. Each was clamped to the jaws of the pike so securely that it did 


not drop off when placed in 10 per cent formalin. 


It is not known whether these northern pike had been caught by the clams while 
the fish were feeding on them or had accidentally run into them while darting about in 
the dense vegetation. Fingernail clams were not found in any of the 600 odd young 
northern pike stomachs that have been examined. 

Nor is it known just how long the clams remain attached to the jaws of the pike. 
It is possible that the attachment might be long enough to cause the death of the fish, 
especially if both jaws are clamped shut so as to prevent respiration and feeding. One 
of the two clam-bearing pike caught had both jaws clamped together; the other bore 
the mollusc on the upper jaw. It is possible that the occasional attachment of sphaeriid 
clams to fishes may be a factor in the dispersal of the molluscs. 

The northern pike in question were collected in drainage ditches that flow into the 
north bay of Houghton Lake at Peterson’s Resort, Roscommon County, Michigan. These 
ditches are dredged to provide drainage for the marshes bordering the roads around 
north bay. The maximum depth of the ditches is 3 feet and the width varies from 6 to 
15 feet. The sand bottom is covered in places by varying amounts of a flocculent muck 
(from the marshes) and decaying vegetation. The ditches contain sparse to dense plant 
growth. Marsh grass (Calamagrostis canadensis) is the dominant plant. Other plants 
that are found in the ditches are listed as follows: Callitriche sp., Carex sp., Equisetum 
fluviatile, Juncus sp., Sagittaria sp., Salix sericea, Utricularia purpurea, and Drepa- 
nocladus sp. The water in the ditches is usually light brown. The ditches retain water 
during the spring and provide suitable and frequently utilized spawning areas for pike 
from Houghton Lake. In the summer the ditches usually become completely dry- 
W. F. Carstne, Michigan Department of Conservation, Institute for Fisheries Research, 
Ann Arbor, Michigan. 
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A SHARK NEW TO THE FAUNA OF THE UNITED STATES.—On June 6, 
1940, the writer, while checking the seine contents along the west beach of Galveston 
Island, was impressed by the large number of sharks present. Every haul of the seine 
brought in from one to thirty sharks, varying in length from 18 inches to 4 or 5 feet, 
while frequently larger ones ripped through the nets on their way to freedom. Examina- 
tion disclosed that the small specimens were young of the year, while the 4 and 5 foot 
individuals were pregnant females. 


Ten of these which were opened contained embryos only slightly smaller than the 
small sharks in the surf. All were approximately the same size (about 15 inches in 
length). The sex ratio of the embryos from 9 of these was 22.85% males to 77.15% 
females, actual counts being 1:2, 0:4, 1:3, 1:3, 1:3, 1:3, 1:3, 1:3, 1:3, the smaller number 
representing the males. The tenth contained 4 young that were not checked for sex. 


In 1941, attempting to locate again the same concentration, a trip was made on the 
second of June, but the surf was devoid of all except a few specimens about 24 inches 
in length. Members of an army observation squadron informed me that a week or so 
previously, while flying over the Gulf, they had seen “all the sharks in the world,” 
lying between the first and second bars, along the west beach of the island. Possibly this 
was the same breeding concentration, earlier than in 1940 owing to differing hydrographic 
conditions. 

These sharks were a bright tan on the back, the color being apparent to some 
extent in the embryos. 


They were identified by Mr. Stewart Springer as Carcharhinus natator Meek and 
Hildebrand, a species hitherto known only from Panama. This identification was subse- 
quently confirmed by Dr. William C. Schroeder of the Museum of Comparative Zoology. 
—J. L. BAuvcHMAN, 311 Peden Ave., Houston, Texas. 


HABITS OF SYNGNATHUS SCOVELLI (EVERMANN AND KENDALL) .— 
Little is known regarding the habits of the pipefish, Syngnathus scovelli. These small 
syngnathids occur in some numbers in the bays of southwestern peninsular Florida. Dur- 
ing March and April of 1941 and 1942, my family and I collected a series of 66 in a 
shallow bay midway between the Gulf of Mexico and Bonita Springs, Lee County, 
Florida. 

Apparently these pipefish migrate into shallow water at the onset of the breeding 
season. In spite of repeated seining in January and February, while the water was yet 
cold, no pipefish were secured. Early in March, small numbers of males with brood 
pouches filled with developing eggs were taken in scattered vegetation in a foot of water. 
By early April these fish were common in the shallows. 

The smallest female which contained ovarian eggs had a standard length of 52 mm. 
The largest female contained 94 well developed eggs and had a standard length of 87 
mm. Ovarian eggs in mature females averaged 64, with extremes of 94 and 33. There 
was a general correlation between number of eggs and the size of the fish, the larger 
individuals containing more eggs than the smaller. 

Males apparently receive the full complement of eggs from the female at one mating. 
All eggs and developing young in the brood pouches of the males were of comparable 
age. Eyed eggs in 7 adult males averaged 39 per pouch. The young leave the pouch 
when 11 to 12 mm. in length. At this time they are provided with a prominent yolk 
sac. Apparently the males are not mature until they have attained a minimum standard 
length of 60 mm. 

Considerable variation in color exists in these fish. Some are nearly black, this dark 
color occurring more frequently in the brooding males. 

The only food item taken from the stomachs of these pipefish were small shrimp, 
measuring not more than 5 mm.—W. J. Hamirron, Jr., Cornell University, Ithaca, New 
York. 


MALFORMATION IN THE LOWER JAW OF A BLUEGILL.—The accompany- 
ing photograph is that of a bluegill (Lepomis macrochirus) which possessed an interesting 
abnormality of the lower jaw, suggesting an aberration in development. The specimen, 
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about 434 inches in total length, was received in late February, 1942, by the writer, from 
Hilbert’s boat livery, New Roads, Louisiana. It had been caught in False River, Pointe 
Coupee Parish, by an unidentified fisherman. Strangely enough, the fisherman was re- 
ported to have caught a second specimen, almost identical, but to have saved only 
the one. 


Head of bluegill with malformed jaw. Photo by F. J. Coogan. 


When examined by me, the fish already had been in too strong a formalin solution 
for several days, and was somewhat hard. The opening in the jaw was smooth and 
symmetrical. No bony structure was involved; the flesh between the mandibles simply 
did not make its normal connection with the junction of these bones. The tonguc 
protruded through the opening. 

The possibility of an early injury to the jaw, by hook or otherwise, is present; but 
the absence of any jagged appearance, and the reported duplication of the deformity in 
another specimen, point toward a genctic or a developmental origin. 

Unfortunately, the fish was not studied alive. Hence it is not known whether the 
opening was used for the ingestion of food, or how it was manipulated during respiration. 
—Joun Greenpank, Louisiana Conservation Department, Baton Rouge, Louisiana. 
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FURTHER STUDIES OF THE FOOD OF THE BOWFIN (AMIA CALVA) IN 
SOUTHERN MICHIGAN, WITH NOTES ON THE INADVISABILITY OF USING 
TRAPPED FISH IN FOOD ANALYSES.—Analyses were made of the stomach contents 
of 73 bowfins; the stomachs of 44 additional specimens were empty. These fish were 
taken by trapping, spearing, and angling from seven lakes in southern Michigan during 
the months from June to November, 1939-1941. All specimens were obtained by em- 
ployees of the Institute for Fisheries Research, Michigan Department of Conservation, 
whose cooperation is gratefully acknowledged. The average total length of 68 individuals 
for which measurements were recorded is 18.4 inches, with a range of 11.6 to 32.8 inches. 

The analyses revealed the following numbers and kinds of fishes and other organisms, 
and sizes of fishes expressed as total length in inches, where obtainable. 

GAME AND Pan FisnEs.—2 bullheads (Ameiurus sp.); 9 yellow perch (Perca flave- 
scens), 3.6, 4.7, 4.9, 5.1 in.; 1 green sunfish (Lepomis cyanellus), 3.0; 11 pumpkinseeds 
(L. gibbosus), 2.6, 3.0, 3.0, 3.2, 3.3, 3.8, 4.3, 5.0, 5.0; 10 bluegills (LZ. m. macrochirus) , 
2.2, 3.8, 4.0, 4.3, 4.7, 5.0, 5.0, 5.1, 5.5, 5.5; 3 black crappies (Pomoxis nigro-maculatus) , 
3.7, 5.3, 5.5; 4 sunfishes (Lepominae), 1.3; 5 bass or sunfish (Centrarchidae) . 

OrHeER Fisnes.—1 chubsucker (Erimyzon sp.) ; 1 sucker.(Catostomidae) , 5:3; 1 horny- 
head chub (Nocomis biguttatus), 4.6; 1 northern creek chub (Semotilus a. atromaculatus) , 
4.4; 1 blackchin shiner (Notropis heterodon), 1.6; 1 shiner (Notropis sp.); 1 Iowa 
darter (Poecilichthys exilis), 2.0; 2 brook sticklebacks (Eucalia inconstans), 1.4, 1.4; 
1 bowfin (Amia calva), young of the year, 2.2. 

Fisu Remarns.—Unidentifiable remains of at least 12 individuals not enumerated 
elsewhere. 

Frocs.—1 adult bullfrog (Rana catesbeiana). 

large leeches (Hirudinea). 

CRAYFISHES.—18 Cambarus virilis; 2 C. immunis; 23 C. propinquus; 1 C. diogenes; 
17 Cambarus sp. 

Insects.—2 dragon-fly nympths (Odonata, Anisoptera) ; 1 adult water-strider (Hemip- 
tera, Gerridae) ; 1 adult Pelocoris (Hemiptera, Naucoridae) ; 1 Hemiptera; 1 predacious 
diving-beetle (Coleoptera, Dytiscidae), adult. 


TABLE 1 
Foop oF THE BOWFIN IN WATERS OF SOUTHERN MICHIGAN 
Based on analyses of the food (977.4 cc.) of seventy-three individuals. 


Number of Composition Frequency of 


Food Item Individuals by Volume (%) ! Occurrence (%) 


*The yolume of each food item was measured by water displacement in a graduated cylinder of 
appropriate size. 

The data in Table 1 show only a general agreement with those of Lagler and Hubbs 
(CoprtA, 1940 (4): 239-241) for bowfins from the same region in that fishes, chiefly 
game and pan species, and crayfishes dominate the food. The principal differences lie 
in the greater occurrence and in the greater volumetric proportion of crayfishes found 
in the present study and are probably due to the fact that the majority of the specimens 
immediately concerned were taken in trap nets. On the basis of the evidence here pre- 
sented, it seems that bowfins taken in this manner do not feed while in the traps and 
soon digest all or most of the fleshy food items which they contained on entering. This 
results in little or no food being present in the stomachs when the specimens are taken. 
It is not known whether this restriction of feeding is due to the general absence of 
fishes of edible size (most other victims of the traps presumably are too large to be 
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vulnerable) or to the psychological effect of imprisonment. Of 85 bowfins taken in traps, 
39 were void of food and the remaining 46 contained 540.5 cc. of food (average, 11.8 cc. 
each). Of 32 fish that were taken by spearing and angling, only 5 were empty and 27 
held 436.9 cc. of food (average, 16.2 cc. each) which was composed largely of whole 
fishes or their fleshy and bony remains, and crayfishes. For comparison, it may be noted 
that the average volume of food present in the stomachs of all specimens studied (73) 
containing food was 13.4 cc. Obviously the trapped specimens do not offer an adequate 
record of the food habits and may lead to erroneous conclusions since not only are they 
very often empty but also contain less food when any is present at all. Furthermore, 
it was noted in many specimens that the hard exo-skeletal parts of the crayfishes tend 
to withstand the digestive processes long after the fishes, with softer bodies, have disap- 
peared and the crayfish remains appear to accumulate in the stomach. This condition 
and prolonged imprisonment in the traps may very likely have been to some degree 
responsible for the proportionately large volume and frequency of crayfishes recorded. 
These implications should be born in mind in the interpretation of the findings here 
reported and of future food habits studies in which these large crustaceans are found. 
—Kart F. LActer and Vernon C. AppLecate, Department of Zoology, University of 
Michigan, Ann Arbor. 


RARE FISHES FROM THE COAST OF TEXAS.—A collection of marine fishes 
was received at Field Museum in January, 1942, from Clyde T. Reed, collected while 
Mr. Reed lived at Gregory, Texas. A letter accompanying the collection stated that 
these had all been taken “within fifty miles of Corpus Cristi, Texas.” Unfortunately no 
further data are available. The collection includes several rare or little known species 
and others whose occurrence along the coast of Texas is sufficiently unusual to make 
them noteworthy, even without more complete data. 

Raja texana Chandler.—A single female specimen (FMNH No. 40226); total length 
242 mm.; width of disc 163 mm.; length of disc, including ventrals, 152 mm.; tail, 
vent to tip, 123 mm.; eye .5 of interorbital space, equal to spiracle. In these and other 
respects the specimen matches the original description. 

Neoconger mucronatus Girard—A specimen of eel, consisting of a head only, is 
unidentifiable with any other species known from the Gulf of Mexico and may well 
represent Neoconger mucronatus, which does not appear to have been recorded from 
Texas since its description. 

A single specimen, head only, (FMNH No. 40321); length of head 92 mm.; width 
of head 42 mm.; head wider than body at pectorals by 5 mm.; eye small, 7 mm., ellipti- 
cal, .5 of snout; mouth large; mandible .5 of head, slightly shorter than maxillary; teeth 
long, slender, conical; vomer with two large teeth in front; teeth smaller and in two 
rows behind; mandibular and maxillary teeth biserial behind, uniserial, wide-spaced and 
larger anteriorly; tongue free only at tip; nostrils 4 mm. apart, both in a horizontal line 
just above lip; anterior nostril midway between tip of snout and eye, provided with a 
small tube; tube larger on posterior nostril; pectorals well developed, .33 of head; 
pectoral base .5 of gill opening; gill openings large, 20 mm.; space separating gill openings 
just over .5 of the opening; gills 4, a small slit behind the fourth; gill cavity lining 
dusky brown. The color of the preserved specimen is gray brown above with fine black 
dots; under side lighter; pectoral fins light brown at base, black streaks on membranes 
near outer edges; snout darker than rest of head; lips blackish at corners of mouth; 
mucous pores on mandible dusky. 

Parepinephelus acutirostris (Cuvier and Valenciennes). —A single specimen (FMNH 
No. 40260) ; standard length 196 mm.; 33 gill rakers on lower arch. The color of the 
preserved specimen is dark brown. The pattern is indistinct on the body but the typical 
markings of the head (black lines radiating from the eye and a black mustache along 
the edge of the maxillary) may be made out with difficulty. 

Hypoplectrus chlorurus (Cuvier and Valenciennes).—One specimen (FMNH No. 
40265) ; standard length 77 mm.; body plain chocolate brown with caudal and pectoral 
fins abruptly bright yellow. A small dark streak along the lower edge of the suborbital. 

Dules subligarius (Cope).—Two specimens (FMNH No. 40264; standard lengths 85 
and 91 mm. respectively. These agree with the description of Jordan and Evermann 
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(1896). No differences can be detected when these specimens are compared with a series 
from the west coast of Florida. 


Lobotes surinamensis (Bloch).—Three specimens (FMNH No. 40304); standard 
lengths 17, 34.5, and 58 mm. In view of Gudger’s list (1931: 59) of the smallest speci- 
mens known and the meager knowledge of their natural history, the occurrence of 
Lobotes of this size along the Texas coast is especially noteworthy. 


Conodon nobilis (Linnaeus).—One specimen (FMNH No. 40318); standard length 
61 mm.; eight vertical bars and three faint longitudinal stripes on body, membranes 
of spinous dorsal black, soft dorsal and caudal with dusky bars. Jordan and Fesler (1893) 
mention a specimen from Texas. It is common in the West Indies. 


Remilegia australis (Bennett) —A single typical specimen (FMNH No. 40240); 
standard length 250 mm.; lamellae 25; disc .5 standard length. This species is widely 
distributed in tropical seas, having been reported from Ceylon, and from the Atlantic 
in 10° N. Lat. and 39° W. Long. According to Gudger (1926: 10), this species is 
perhaps the rarest form of the Echeneididae. 


Otophidium welshi Nichols and Breder.—A single specimen (FMNH No. 40307); 
standard length 160 mm. This specimen is in poor condition, brown in color, and with 
pattern faded. The species apparently is more abundant along the Gulf Coast than was 
formerly supposed (Breder, 1929; Allen, 1931). In addition to the above mentioned 
specimen from Texas, Field Museum has 13 specimens from Louisiana and one from 
Mississippi. 

Ogcocephalus vespertilio (Linnaeus).—A single specimen (FMNH No. 40298); 
standard length 54 mm.; snout 7.1 in standard length, 3.0 in head; head in length (both 
head and length without rostral process) 2.1; depth 4.6; tip of upper jaw to vent 1.7; 
eye in head 6.0; interorbital equals eye; dorsal with 4 rays; anal with 4 rays; pectoral 
with 12 rays. 


Halieutichthys aculeatus (Mitchill) —A single specimen (FMNH No. 38704) ; stand- 
ard length 53 mm.; dorsal with 6 rays; anal with 4 rays; pectoral with 16 rays. The 
upper surface is gray with brown reticulations, under side white; pectoral and anal 
with alternate bands of light and dark—Loren P. Woops, Assistant Curator of Fishes, 
Field Museum of Natural History, Chicago, Illinois. 


FOOD OF NEWLY PLANTED ADULT BROWN TROUT (SALMO TRUTTA) 
IN SIX MILE CREEK, NEW YORK.—The ability of hatchery reared trout to adapt 
themselves to natural environments is a matter of some importance to fishery biologists. 
Information in the literature on the food and feeding of newly planted trout is meagre, 
although the subject is one in which both anglers and biologists often voice considerable 
opinion. On March 30, 1942, a number of two-year-old brown trout (Salmo trutta) 
were planted by the New York State Conservation Department in Six Mile Creek, a 
tributary of Cayuga Lake near Ithaca, New York. These fish, from the State Fish 
Hatchery at Rome, ranged from 10 to 14 inches in total length. When the trout season 
opened six days after the trout were stocked, the writers examined the stomach contents 
of twenty of these fish taken by angling. 

Of the twenty specimens, only two had entirely empty stomachs. All of the fish 
with food held earthworms, most of them clearly the bait of fishermen. The important 
natural food was larvae of the fish-fly (Chauliodes) which occurred in all of the eighteen 
fish with food in numbers ranging from one to fifteen larvae. In addition to worms 
and fish-fly larvae, one trout held three and another two spotted newts (Triturus 
viridescens); and a third fish, one newt and three small crayfish (Cambarus). One 
specimen had also eaten a small frog and two held well-digested minnows. Miscellaneous 
food consisted of a large moth, dragon-fly nymphs (Aeschna and Lanthus), mayfly 
nymphs (Jsonychia and Baetis), a sowbug (Asellus) and a millipede. A few trout 
planted in a deep spring hole were observed to rise to surface food fifteen minutes after 
liberation. If the above observations are representative of the feeding habits of the planted 
trout, it is apparent that they learned to forage for natural stream foods readily.— 
Dwicut A. Wesster and Gorpon S. Littre, Laboratory of Limnology and Fisheries 
and Department of Physical Education, Cornell University, Ithaca, New York. 
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TWO FRESH-WATER FISHES NEW FOR QUEBEC.—While surveying fisheries! 
in the St. Lawrence River around Montreal during 1941, the author found two species 
of fishes never before reported for Quebec. 

Placopharynx carinatus Cope.—Ten specimens of this interesting catostomid, ranging 
from 455 to 655 mm. in total length, were examined. The largest of our fish, a female, 
measured 655 mm. in total length or 550 mm. in standard length, and weighed 3,710 
grams (8 pounds, 2 ounces). According to experienced local fishermen it reaches a weight 
of 12 pounds or possibly even more. 

Because of its somewhat protruding and swollen snout, this redhorse is known 
among local French fishermen as “Ballot” or “Nez galeux.” It is by no means a rare 
fish in the St. Lawrence River area around Montreal. It may even be considered as a 
commercial species, although of minor importance. During fall and winter fishing, it 
constitutes about two per cent of the total catch of the other catostomids of the region, 
Moxostoma anisurum (Rafinesque), M. aureolum (LeSueur) and Catostomus commer- 
sonnii commersonnii (Lacépéde). A commercial fisherman from Chateauguay Bassin caught 
with nets during 28 fishing days, between October 17 and December 24, 1941, 360 pounds 
of ballot, or about 90 fish. 

It is surprising that no records have been published of the occurrence of P. carinatus 
in the St. Lawrence system east of Lake Erie. According to Hubbs and Lagler (Bull. 
Cranbrook Inst. Sci., 18, 1941: 43), this species has not been recently taken in the 
Great Lakes basin; but Dr. Hubbs informs me that he has a specimen which was taken 
in the Croton Dam Pond of Muskegon River, Michigan, in 1935. Dymond (Contrib. 
Roy. Ont. Mus. Zool., 15, 1939) did not list it among fishes from the Ottawa region, 
although it no doubt occurs in Lake of the Two Mountains and probably ranges also 
into the Ottawa River. 

Our specimens were obtained from several localities in Lake St. Louis, in the 
Chateauguay River and in Laprairie Bay, below Lachine Rapids. In the same places 
where the ballot were taken, we also secured four specimens, ranging from 401 to 499 
mm. in total length, of Moxostoma rubreques Hubbs. This redhorse has only once 
before been reported from Canadian waters, namely in the Credit River, Port Credit, On- 
tario, by Dymond, Hart, and Pritchard (Publ. Ont. Fish. Res. Lab., 28, 1929: 18). 
M. rubreques is not a common species around Montreal. 

Dr. Hubbs writes that the large size (12 to 16 pounds) which he attributed to 
M. rubreques (Misc. Publ. Mus. Univ. Mich., 20, 1930: 17 and 25) was probably an 
error, due to the identification, from hearsay descriptions, of specimens of P. carinatus 
as M. rubreques. 

Ammocrypta pellucida (Baird).—Three northern sand darters, ranging from 46 to 
57 mm. in total length, were caught with an 8-foot minnow-seine in the Chateauguay 
River, near Ste. Philoméne village. Two were taken on June 17 and one on June 23. 
All were seined near the eastern shore, in 2 or 3 feet of water, about 80 feet below 
natural falls reaching across the whole width of the river. At the place of capture, 
the water was only slightly agitated, as some boulders above diverted the current. The 
bottom consisted of limestone terraces covered with a thin layer of mud. The shore 
was densely covered with flowering rush (Butomus umbellatus). On June 25 the water 
temperature was 25° C. with pH. 8.6. Together with A. pellucida ten other species, 
including two other darters (Boleosoma nigrum olmstedi and Catonotus flabellaris flabel- 
laris), were taken. 

On July 2 two more specimens of A. pellucida, 44-46 mm. in total length, were 
caught with a 40-foot seine in a bay (Anse 4 l’Orme) along the southeastern shore of 
the Lake of the Two Mountains. The bottom was of clay mixed with some sand, and 
the depth of water varied from 2 to 4 feet. This bay is exposed to strong wave action. 
The temperature of the water was 24° C. with pH 8.2. Fourteen other species, including 
two species of darters (Boleosoma nigrum olmstedi and Poecilichthys exilis), were taken 
in the same hauls. 

Ammocrypta pellucida has not previously been reported from Quebec. Hubbs and 
Brown (Trans. Roy. Can. Inst., 17, 1929: 47) gave five records for Ontario. Greeley 
(Suppl. 20th Ann. Rept. N. Y. Cons. Dept, 1930: 91) was the first to find this darter 


1 This survey was requested by the sportsmen of the Montreal district and was subsidized by the 
Department of Game and Fisheries in Quebec. 
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within the St Lawrence River system below Lake Ontario. His specimens were from 
the Little Salmon River, near Fort Covington, New York. Hubbs and Lagler (ibid.: 74) 
reported it from the Lake Champlain drainage of Vermont. The present collections 
extend the distribution of A. pellucida farther north. 

Thanks are due to Dr. Carl L. Hubbs, who kindly read over the manuscript.— 
Vapim D. ViApyKov, Station biologique du Parc des Laurentides, Institut de Biologie, 
Université de Montréal, Montréal, Canada. 


A NEW RECORD FOR A LITTLE-KNOWN RAY.—In the Pacific Islands 
Monthly of November 15, 1941, appeared the picture and notice of a strange white- 
spotted ray, caught in the sea near Nauru. The brief account stated the ray was about 
30 inches in diameter, and weighed 14 pounds. The tail, 36 inches long, bearing two 
“spikes,” had been cut off by the fishermen before Mr. A. P. Lloyd saw and photo- 
graphed the fish. I have determined the ray as Pteromylaeus punctatus (Mikluho- 
Maklai and Macleay). 

This ray is a little-known fish, related to the well-known eagle ray, Aetobatus 
narinari, with which it has undoubtedly been confused. Several specimens were collected 
in 1879 by Baron Mikluho-Maklai in the Admiralty Islands, and also in the Hermit 
Islands, a part of the Bismarck Archipelago. 

The Australian Museum has a specimen from Darwin, North Australia, and Mr. 
G. P. Whitley, the Australian ichthyologist, states that he has seen photographs of it 
from northwest Australia. 

No doubt this ray is widespread in the seas about New Guinea and tropical Austra- 
lia, and in Polynesia, but has been overlooked or taken to be the common eagle ray. 
According to Whitley it attains a length of at least 10 feet and a width of 4 feet 6 
inches. The common eagle ray becomes still larger. It is practically impossible for the 
field collector to preserve these large rays, so that they are very imperfectly known. 
—ArBert W. Herre, Natural History Museum, Stanford University, California. 


Reviews AND CoMMENTS 


MAN AND THE VERTEBRATES. By Alfred Sherwood Romer. The University of 
Chicago Press, Chicago, 1941: i-vi, 1-395, plates, figures. $3.50.—So different in appear- 
ance is the third edition of this book from the first two that it may be regarded as a new 
work. Though the text remains largely unchanged, the format and type are new and a 
goodly number of illustrations have been added. This is an elegant book, which should be 
a model to those ambitious to write interestingly about a technical subject, either for 
textbook or for lay consumption. 

Man and the Vertebrates is a modern and mature counterpart of those Nature books 
of a generation ago, those compendia of miscellaneous, vaguely related bits of natural 
history lore that made rainy afternoons at home so enjoyable. Professor Romer’s book 
is equally entertaining, withal an authoritative, scholarly and well organized account of 
the history of the Vertebrates——Lionet A. Watrorp, Stanford University, California. 


STATISTICAL METHODS FOR MEDICAL AND BIOLOGICAL STUDENTS. By 
Gunnar Dahlberg. George Allen and Unwin, London (Interscience Publishers, New 
York) 1940: 1-227. $2.75.—This is an excellent book for the non-mathematical biologist 
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who wishes painlessly to gain some notion of statistical working methods. The author 
discourses with words, rather than with mathematical symbols, on the methods and 
techniques of statistical analysis. Consequently, those sent into a state of mental paralysis 
by the sight of mathematical formulae will enjoy the novelty of being able to read a 
book on statistics. They may even be entertained by the philosophical treatment of the 
subject, particularly in the chapter on the Conception of Normalcy. Those with some 
experience in statistics will consider the book rather elementary and too lacking in detail 
for a working handbook. It is not for them anyway.—L. A. WaAtrorp, Stanford Uni- 
versity, California. 


THE FOUNDATIONS OF CONSERVATION EDUCATION, Edited by Henry B. 
Ward. National Wildlife Federation. Washington, D. C. 1941: 1-242. $1.00—This is 
the third publication in a series of pamphlets on Education in Conservation that is 
being published by the Wildlife Federation. It is composed of articles contributed by a 
number of authors and is comprehensive both in viewpoint and material covered. Al- 
though this pamphlet was prepared primarily for teachers, the icthyologist will likewise 
find it interesting and stimulating. 

Clear and concise pictures are given of the irreparable damage and the serious 
situation that has resulted from the thoughtless destruction of our natural resources. 
The primary importance of our soil and water resources is stressed, and justly so, for 
they together with the air make possible the existence of all life upon the earth. Con- 
siderable attention is given to the immediate measures necessary to repair the damage 
already wrought upon our natural resources but more attention is given to the necessity 
for long-range planning which will prevent their further destruction and provide for 
their permanent management. The individual and collective action that must be taken 
by the American people to conserve their natural resources is given from the perspective 
of the economist, the soil chemist, the engineer and the biologist. 

Once the principle of conservation was accepted by the people it did not take long 
for public leaders and special interest groups to use it as a basis for the justification of 
their projects and as a result many hoaxes have been played on the public. Arthur N. 
Pack in his articie “The Pitfalls of Conservation” very effectively describes this practice 
as follows: 

“Our nation is today overrun with something which we may call ‘Fool’s Conserva- 
tion.’ Hundreds of projects, dubbed ‘Conservation,’ are announced and undertaken 
every year, and it is safe to say that many of these proposals are no more sound than 
the old wheeze about shooting woodpeckers to preserve our wood supply. Such projects 
are hoaxes perpetrated on gullible citizens. They are political ‘pork,’ wasteful and even 
destructive nostrums, which take the real wealth of our nation and pour it down a rat 
hole under the guise of something to do.” 

He cites a number of examples of true and false conservation and warns against the 
acceptance of any conservation project until it has passed the “acid test” for true 
conservation. In short this article exposes both public and private practices which if 
permitted to continue may create an unfavorable public reaction to all conservation 
projects. 

Since the natural resources form the foundation of life upon the earth and since 
Biology is the science of life, conservation education should be brought to the student 
through this field of study. It is around this theme that Henry B. Ward weaves the 
concluding article in the pamphlet. A discussion is given of the investigations carried on 
by the Committee on Conservation Education of the Wildlife Federation regarding the 
teaching of conservation and its introduction into the curriculums of the public schools. 
It is the opinion of the Committee that conservation education should begin in the 
elementary and intermediate grades and should be included with the courses in biology 
and not taught separately. Before such a system can be effectively set up, however, 
Ward points out that the courses in biology as well as the biological texts used in most 
public schools need considerable revision. Valuable suggestions are given for the develop- 
ment of adequate and appropriate courses in biology and the manner in which conserva- 
tion education may be made an integral part of them.—F. A. Davipson, U. S. Fish and 
Wildlife Service, Seattle, Washington. 
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EprroriaL Notes anp News 


Summary of the HE twenty-fifth annual meeting of the AMERICAN SOCIETY OF 
1942 Meeting ICHTHYOLOGISTS AND HERPETOLOGISTsS was held in New York City, 


from Tuesday evening, March 31, through Saturday, April 4. The 
Board of Governors assembled at 8:00 p.m., March 31, in the Hotel Piccadilly, with 
PRESIDENT Dymonp presiding; 14 Governors and 6 members of the Local Committee 
were present. Following the reading and approval of the 1941 minutes, the PrestIpENT 
appointed the following committees: Nominating—C. M. Breper, Jr., Percy Viosca, Jr., 
and Cart L. Husss; Resolutions—Epwarp H. Taytor, Norman E. Hartwec, and 
Water H. Cuute; Stoye Prizes—Epwarp C. RANEY, SHERMAN C. Bisnop, E. R. Dunn, 
F. H. Stover, and Percy Viosca, Jr. The 66 new members secured since the 1941 meeting 
were formally elected to membership. The following members of the Society were elected 
to serve on the Board of Governors for a five-year term expiring in 1947: A. F. Carr, 
Jr., Jouw R. DymMonp, Heten T. Gaicr, W. J, K. Harkness, A. W. Henn, Kart F. 
LacLer, Ciirrorp H. Porr, Karr P. Scumipt, JAmMes R. Srater, and Tracy I. Storer. 
Since there was no vacancy in the list of Honorary Foreign Members, no addition was 
made to this list, but the Resolutions Committee was instructed to draft a resolution of 
greeting to be sent to those foreign members who could be reached by mail and who 
might be encouraged by this mark of our esteem. The SrcreTAry reported that the 
Society had 16 fully-paid Life Members and 2 partly-paid Life Members on March 31, 
1942. On the same date the total sum on deposit in the Endowment Fund savings account 
was $1748.89. After some discussion, it was moved that the Board recommend to the 
TREASURER that the capital of the Endowment Fund be invested in type “G” Government 
Bonds, in the sum nearest equivalent to the capital sum. There was no report from the 
Committee on Memorial Numbers. The annual gift for the Zoological Record was dis- 
cussed and the Board voted that the TrEAsuRER be empowered to forward a contribution 
of 15 pounds again this year. The matter of financial support for the WEsTERN Diviston 
was discussed and the Board voted to instruct the TreAsurrr to refund twenty-five cents 
from the dues of each Western Division member, paid-up by May 1, to defray the run- 
ning expenses of the Western Division. The proper eastern boundary of the Western 
Division was discussed, but it was decided that settlement of this question be left to the 
Secretary of the Society and the Secretary of the Western Division. The Secretary 
announced the receipt, from a generous member who wished to remain anonymous, of 
the sum of $300.00, the principal of which is to be spent for providing extra illustrations 
in CoperrA, or for partially defraying the printing costs of lengthy articles. After dis- 
cussion it was voted that this PusricAtion Funp be administered by a Publication Com- 
ntittee consisting of the Eprtror, the Epiror, the Eprror- 
in-Cuier, and Cart L. Hurss, Under this arrangement, any illustration or MS requiring 
subsidization from this fund must first be passed by the editor under whose jurisdiction 
it comes, and then be forwarded to Mrs. GaAtce and Dr. Huss for final approval. The 
SECRETARY was instructed to record in his minutes the Board’s appreciation of this very 
generous and useful gift. The Srcretary presented the request of the IcutTHyorocrcar 
Eprror for a small fund to provide a few free reprints to foreign authors unable to trans- 
mit funds in payment. It was voted that the editor in each field be allowed up to, but 
not more than, $5.00 per year in reprint cost to enable him to provide some reprints 
to deserving foreign authors only. The Secretary read a cable reiterating the invitation 
for 1943 of the Universidad de la Habana, and he read in addition a formal invitation 
for 1943 from the President of the University of Rochester. Mr. Vrosca again extended 
his invitation to the Society to meet in New Orleans in 1943, and he distributed attrac- 
tive booklets, “Louisiana Out-of-doors,” to supplement his persuasiveness. After lengthy 
discussion it was voted that war conditions dictated cancellation of the previously 
scheduled Habana meeting in 1943; that the previously selected alternative location, 
New Orleans, be selected officially; and that the Rochester invitation be declined for 
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1943, but be kept in mind for a subsequent year. After informal discussion of miscel- 
laneous matters, the meeting adjourned at 11 p.m. 


Sessions of OLLOWING the registration of members, PresipenT Dymonp 
April 1 called the 25th annual meeting to order at 10 a.m. Mr. Wayne M. 

Faunce, Acting Director of the American Museum of Natural His- 
tory, delivered a timely address of welcome in which he emphasized that scientific work 
must be continued during the war, and that it must serve, in part, as a culture bridge 
spanning the war period. Presiyent Dymonp thanked Mr. Faunce, on behalf of the 
Society, for the hospitality extended by the American Museum of Natural History, and 
then opened the meeting for the presentation of the following papers: 


1. The effect of temperature on vertebral variations in Fundulus heteroclitus—Mordecai 
L. Gabriel. 

2. Age and giowth of the gizzard shad in flood ponds of the Wabash River lowlands— 
Karl F. Lagler and Vernon C. Applegate. 

3. Observations on the life history of Notropis rubellus—Rev. Roman A. Pfeiffer, O.F.M. 

4. Age and growth of the eastern johnny darter, Boleosoma nigrum olmstedi (Storer)— 
Ernest A. Lachner and Edward C. Raney. 

5. A progressive food study in young white perch from Bantam Lake, Connecticut—Dwight 
A. Webster. 

6. The changing fauna of the Central Plains, with particular reference to the effects of 
recent drouth—Raymond E. Johnson. 

7. An adaptive series of protractile jaws in cichlid fishes—Theodore H. Eaton, Jr. 

The afternoon session was called to order at 2 P.m., with Dr. Epwarp H. Taytor 
presiding, and 50 persons present for the reading of the following papers: 

8. Further remarks on Eumeces f. fasciatus from Kent, Connecticut (motion pictures)— 
Lewis H. Babbitt. 

9. The phylogeny of the iguanid lizard genera allied to Uta—Myron B. Mittleman (read by 
Hobart M. Smith). 

10. A colony of fossil neotenic Ambystoma tigrinum—Joe A. Tihen. 

11. A new urodele from the middle Miocene with comments on other recent discoveries of 
extinct Amphibia—Edward H. Tayior. 

12. Note on the anatomy of Liotyphlops albirostris—E,. R. Dunn. 

13. A review of the snake genus Adelphicos—Hobart M. Smith. 

14. The chromosomes of Storeria o. occipitomaculata—Harold Trapido. 

15. Size gradients in American newts of the genus Triturus—Barbara H. Leonard. 

16. A variation of the salamander, Eurycea lucifuga—Arnold Grobman. 


The Annual Banquet of the Society was held in the Flying Bird Hall of the Ameri- 
can Museum. Following an excellent dinner the guests were entertained with a motion 
picture on “The courtship and mating in the Siamese fighting fish,” presented by the 
Department of Animal Behavior of the American Museum of Natural History. 


Sessions of HE annual business meeting was called to order at 10 A.M. by 
April 2 © PRESIDENT Dymonp. The minutes of the last meeting, already 
published in CoperA, were dispensed with. 

The SecreTARY reported that 66 new members were added to the rolls in the period of 
12 months since the previous meeting; 3 members dicd, 18 resigned, 27 were dropped, 
and 18 were suspended until the end of the war. These losses exactly counterbalanced 
the additions, and the total membership, therefore, remained at 545. Seventeen new sub- 
scribers were obtained, 2 subscriptions were cancelled, and 14 were suspended until the 
end of the war, resulting in a net gain of 1 subscriber and increasing the subscription list 
to 150. The total number of members and subscribers indicated that 83 copies of 
Copeta go to 16 foreign countries. Canada leads with 29, followed by Great Britain with 
16. Domestic copies total 612, distributed in 46 states and the District of Columbia; 
100 to New York, 78 to California, and 42 to Michigan, the three leading states. The 
Society has neither members nor subscribers in Delaware or Idaho. The SEcRETARY 
further reported that he was endeavoring to keep up with changes of address as members 
entered the armed services, and he requested that members codperate by notifying him 
whether they wished to have Coprera sent to their permanent or temporary addresses. 
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During the past year, the Secretary supplied various Federal agencies with requested 
information upon ichthylogical and herpetological personnel. He called upon members 
for suggestions as to other ways in which the Society may aid in the war effort. 

In the absence of the TREASURER, the SECRETARY presented a summary of his report 
for the calendar-year 1941, as follows: Actual credit balance on January 1, 1941, $786.49; 
total receipts for the year 1941, including $300.00 donation to establish a Publication 
Fund, annual dues, payments for reprints, etc., $3735.65; expenditures, including $1885.18 
for the publishing of Coprra and $401.72 for the printing of reprints for authors, totaled 
$2691.50; credit balance on December 31, 1941, $1830.64. 

There were no further reports by officers, and there were no standing committec 
reports, other than an announcement by VicE-PREesIDENT RoceErtT that a preliminary 
report of the Committee on Postal and Express Regulations had just appeared in Copeza, 
1942 (1). The SecRETARY next summarized the business transacted at the Board of Gov- 
ernors’ meeting. The Nominating Committee presented its report and the SECRETARY was 
instructed to cast a ballot for the following officers: Jonn T. Nicnors and LrEonHARD 
STEJNEGER, Honorary Presidents; Kart P. Scumupt, President; H. BEnre, 
Epwarp H. Taytor, and Coreman J. Gorn, Vice-Presidents; M. GRAHAM NETTING, Sec- 
retary; ArTHuUR W. HeEnN, Treasurer; Heten T. Gatcr, Editor-in-Chief of Copeta; 
LioneL A. WAtrorp, Ichthyological Editor; Kart P. Scumipt, Herpetological Editor; 
and WALTER L. Necker, Historian. The best editorial policy in cases of poorly written 
MSS—return to author or rewriting by editor—was discussed, but opinions were divided 
and no positive action was taken. The annual business meeting adjourned at 11:00 a.m., 
and the members reconvened immediately for the reading of the following papers: 


17. The sexual behavior of Rana pipiens, (motion pictures)—Lester R. Aronson. 

18. Winter habits of the dusky salamander, Desmognathus f. fuscus, in central New York— 
W. J. Hamilton. 

19. The algae-egg relationship in Ambystoma maculatum—Perry W. Gilbert. 


A group photograph was taken at the entrance to Roosevelt Memorial at noon. 
The afternoon session was called to order at 2:10 p.m., with Dr, Cart L. Husps pre- 
siding, for the reading of the following papers: 


20. The skeleton of Luvarus imperialis Rafinesque, a scombroid fish related to the tunny— 
William K,. Gregory and G. Miles Conrad. 

21. A comparative study of the Weberian ossicles in North American ostariophysine fishes— 
Louis A. Krumholz. 

22. Description of a new species of atherine fish, referable to the genus Chirostoma, from 
the state of Puebla, Mexico—Fernando de Buen. 

23. Studies upon two subspecies of Boleosoma—Fred L. Stone. 

24. Three new species of lacustrine fishes endemic to Lake Waccamaw, North Carolina— 
Edward C. Raney. 

25. Problems encountered in a preliminary survey of the fishes of the Green River (Eocene) 
Formation of Wyoming, Colorado, and Utah—G. Miles Conrad. 

26. Fall spawning of the mud pickerel (Esox vermiculatus LeSueur)—Karl F. Lagler and 
Clark Hubbs. 


27. The effect of androgens and estrogens on sexual behavior and secondary sek characters 
of Platypoecilus maculatus—-Herman Cohen. 
28. Distribution of fishes in the streams of western Massachusetts—Britton C. McCabe. 


Visiting ladies of the Society were entertained by the Staff Wives of the American 
Museum at an afternoon tea in the Member’s Room of the Museum, from 3 to 5 P.M. 

At 8 p.m. the members gathered in the new North American Mammal Hall of the 
American Museum for a joint smoker with the Mammalogists. Here the guests were 
afforded an opportunity to admire the new habitat groups, to view special exhibits of 
photographs, paintings and charts gathered for this occasion, and to see two demonstra- 
tions; A geneticist’s view of speciation in the Mexican platyfishes, prepared by Myron 
Gorpon, and The genetics of Rana burnsi Weed, by Joun A. Moore. A special feature 
of the evening was the showing, by O. J. Murir, of ApotpH Murtr’s magnificent Koda- 
chrome film “Wildlife of Denali.” The bounteous refreshments were provided by, and 
the entire smoker was sponsored by the New York Academy of Sciences. The officers 
and members of this organization who were present had the satisfaction of observing 
that their hard work and gracious hospitality made this smoker a very memorable one. 
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Sessions of HE morning program consisted of a symposium, held jointly 
April 3 with the American Society of Mammalogists, on “Criteria for 

vertebrate subspecies, species and genera.” The following six presenta- 
tions elicited lively discussion: 


29. Criteria for subspecies, species and genera in fishes—Carl L. Hubbs. 

30. Criteria for lower systematic categories in herpetology—E. R. Dunn. 

31. Criteria for subspecies, species and genera in ornithology—Ernst Mayr. 

32. Criteria for subspecies, species and genera in mammals—E. Raymond Hall. 

33. Criteria for subspecies, species and genera in zoology and paleozoology—George Gaylord 
Simpson. 
‘ 34. Criteria for subspecies, species and genera from the viewpoint of genetics—W. Frank 

lair. 


After luncheon the afternoon session convened with Dr. Epwarp H. Taytor pre- 
siding. Following the scheduled symposium on “Vertical distributions,” the program was 
rounded out by a number of unscheduled, but enjoyable presentations. 


35. Altitudinal distribution of reptiles and amphibians in the mountains of Panama and 
Costa Rica—E. R. Dunn. 
- 36. The altitudinal distribution of amphibians and reptiles in West Virginia—M. Graham 
Netting. 

37. Distribution of fishes in the Great Smoky Mountains—Carl L. Hubbs. 

38. Remarks upon altitudinal distribution in Mexico—E. H. Taylor. 

39. Experiences with reptiles and amphibians in captivity (illustrated with living specimens)— 
Nellie Louise Condon. 

40. Kodachrome slides of amphibians and reptiles—Harold Trapido. 

41. Kodachrome motion pictures of amphibians, reptiles, and herpetologists—Lewis H. Babbitt. 


Trips on N Saturday morning the delegates separated into two groups. 
April 4 One went by ferry to Staten Island, and thence to the Staten 

Island Zoological Park. Following a tour of the exhibits and labora- 
tories the guests gathered about heavily laden tables for luncheon, following which Mr. 
Cart F. KAuFFEeLp demonstrated the sensitivity of the facial pit in pit-vipers, a striking 
illustration of the informative educational programs which are being presented to the 
public by this institution. 

The other group travelled by subway to the New York Zoological Park in the 
Bronx. Here, also, the conducted tour of the Zoo and grounds served to prepare the 
visitors for the extensive luncheon provided. 

At the close of the meeting the Resolutions Committee offered the following resolu- 
tions: 


Whereas, the United States of America is engaged in a war, in the prosecution of which it 
frequently becomes necessary for the membrs of the armed forces to operate in areas which are 
known to harbor poisonous reptiles, and 

Whereas, the American Society of Ichthyologists and Herpetologists has a large number of 
members with special training in the recognition, avoidance, and treatment, if necessary, of 
casualties from contact from such reptiles, and 

Whereas, the American Society of Ichthyologists and Herpctologists wishes to be of the 
greatest service possible to the Government during the present emergency, 

Be it therefore resolved, that the Secretary of the Society be instructed to inform the proper 
authorities that the Society has such members available and willing to serve, if called upon. 

Whereas, the American Society of Ichthyologists and Herpetologists, convened in New York 
City for its 25th annual meeting, recognizes that many distinguished scientists in other countries 
have had their lives endangered and their work disrupted by war conditions, 

Be it therefore resolved, that the members of the Society wish to extend to these colleagues 
an expression of fraternal esteem, to commend them for continuing their work under extreme 
difficulties, and to share with them the hope that scientists everywhere may soon be free to work 
for the good of humanity and to meet together for the interchange of ideas. 

Whereas, the American Museum of Natural History, the New York Zoological Society, the 
Staten Island Zoological Society, and the New York Academy of Sciences, have acted as hosts at 
the 25th annual meeting of the American Society of Ichthyologists and Herpetologists, held in 
New York, March 31 to April 4, 1942, and 

Whereas, the facilities and entertainment provided gave evidence of the great amount of 
thought and preparation expended to make the visit of the Society a memorable one, 

Be it therefore resolved, that the members of the American Society of Ichthyologists and 
Herpetologists, and their guests here assembled, desire to express to the American Museum of 
Natural History, the New York Zoological Society, the Staten Island Zoological Society, the 
New York Academy of Sciences, and the Local Committee, their sincere appreciation and thanks 
for the effort expended in their behalf 
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The Stoye Prizes of $25.00 each were awarded to RayMonp E. JoHNson and Harotp 
Trapipo for the best student papers presented during the meeting in the fields of ichthyol- 
ogy and herpetology, respectively. An anonymous donor again provided funds to promote 
attendance at the meeting, and in accordance with his wishes the SECRETARY and TREAS- 
URER awarded Travel Grants-in-Aid, totalling $100.00, to five deserving students repre- 
senting four colleges and universities. Final tabulations indicated that 82 members of the 
Society and 33 non-members were in attendance at the meeting, making a total regis- 
tration of 115. A unique feature of the 25th annual meeting was the distribution of 
mimeographed abstracts of the papers to each person registering. These abstracts were 
extracted from the speakers-to-be only by hard labor on the part of the Local Committee, 
but they were so well received that it is to be hoped speakers will be more codperative 
in the future—M. GrAnam NETTING, Secretary. 


HE 1942 meetings of the Western Division, American Society of 


Western Ichthyologists and Herpetologists, held at Salt Lake City, Utah, 
Musines consisted of two symposia, a round table discussion and a half-day 


session of general papers. The high light of the meetings was the 
symposium entitled “The Great Basin with Emphasis on Glacial and Post-Glacial Times,” 
which was arranged jointly by the Society and the American Association for the Ad- 
vancement of Science. Ertor BLACKWELDER spoke on the geological background, describ- 
ing the evolution of the Great Basin and its surrounding mountains. Cart L. Husss, 
presenting a paper prepared jointly with Rosperr R. Mrirter, showed that the present 
distribution of fishes in isolated parts of the Great Basin substantiates the assertions of 
geologists regarding the history of this area. Ernst Anrevs discussed the changes in 
climate of this area and how they affected the ancient inhabitants, as well as how the 
study of former inhabited sites indicates early climatic conditions. 

The second symposium, “Problems of Management of Trout Waters,” emphasized 
conditions in the Inter-Mountain Region. Marton J. Mapsen spoke on the objectives of 
management, chief of which is to “Provide satisfactory fishing for the largest number of 
anglers at the most reasonable cost.” JAmEs W. Morrett discussed environment and 
management, with emphasis on the fact that each body of water is a separate problem 
and that neither the general survey nor the intensive study is the sole approach. JAMES 
R. Srmon spoke on administrative considerations in the methods of management. He 
stated that “hatcheries still have a place in trout management but that the exaggerated 
claims for their success must be revised in view of the efficiency of natural reproduction.” 

The round table discussion on reptiles, “Seasonal Behavior Patterns,” was led by 
A. M. Woopzsury. The points discussed included the effects of temperature, humidity, 
light and other factors on such habits as denning and solitary hibernation, feeding, migra- 
tion, breeding, etc. 

Papers read at the general session included those on fish pigmentation by F. B. Sum- 
NER, fossil fish scales by L. R. Davin, proportion of scale length to fish length by L. D. 
TownseENpD and H. L. Connor, aboriginal use of fisheries by G. W. Hewes, and the shark 
fishery by R. S. Croker. 

Officers of the Western Division of the Society for the ensuing year are: President, 
W. C. T. Herre, Stanford University; Vice-President, RayMonp B. Cow tes, University 
of California, Los Angeles; Secretary, Ricuarp S. Croker, California Division of Fish 
and Game, Terminal Island, California. 

Corvallis, Oregon, will be the scene of the 1943 meetings—RicnArpD S. CROKER, 
Secretary. 


ro Copreta (2), 1942, on page 70, third line, read: Below, left: 

eye of adult 7. rivularis for “Below, left: eye of adult T. torosus.” 
On page 80, ninth line, read: higher crater slopes for “higher slopes.” On page 81, third 
line, read: only the inner slopes for “only the slopes.” On page 95, twenty-ninth line, 
read Storey for “Story.” 
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